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IN TR ODUCT IO N

In  November 1969 the  Subcom mit tee  on Na tio na l Security Policy 
an d Scientif ic Developments he ld exte nsiv e h ea rin gs  on  th e sub jec t of

* U.S . polic ies on and inter na tio na l effects of  chemical-b iolo gica l war 
far e. Since th at  tim e lit tle if  an y conce ntrate d at tent ion has been 
devoted  to the  issue.

While seve ral enc ourag ing  de velo pments  ha ve occ urred in  th e ensu-
> ing  years, the  per iod  has also been ma rked  by ina cti on  and sta lem ate  

in oth er crucia l CW  areas. Th us , it  seemed ap pr op riat e fo r th e sub 
committ ee to con duc t a t ho roug h review of  th e issues  in an  a tte mpt  to  
ga in new insig ht  and per spe ctive on the complex and challengin g 
ques tion  of  chemica l wa rfa re.

Fo rm ing the leg isla tive  basi s of the subcom mit tee’s inqu iry  were  a 
numb er of  sim ila r and identical  resolu tion s sponsored or  co sponsored  
by some 46 Members of Cong ress.  Basically, they  c alle d on the Pr es i
dent  and  th e Congres s to  resolve the  U.S. positi on on t he  futur e sta tus  
of  herb icid es an d te ar  gas so th a t the Senate cou ld move fo rw ard 
towa rd  immedia te rat ific ation  of th e 1925 Geneva pro toco l. T he  resolu 
tions  a lso provide d th at  r eco nsider ation of  th e pro tocol wou ld in tu rn  
affo rd an op po rtu ni ty  fo r a comprehensive  review of U.S . chem ical 
war fa re  policies, wi th some specific reference  to the pro posed bin ary  
nerve gas p roposal.

In  its  efforts the  subcommitt ee was fo rtu na te  to  have the coopera 
tio n of a dis tinguish ed group of witnesses,  inclu din g Mem bers  of 
Congress,  pr ivate exp erts, rep res entat ive s of  intere ste d pro fessional  
org ani zat ion s, and spokesmen fo r the De pa rtm en ts of  St ate and De
fense and the  Arms  Control an d Di sar ma me nt Agen cy.

The ir  tes timony  pro vides a signif ica nt body  of  inform at ion and 
opinion on chemical wa rfa re.  In  a n effort  to  f ormula te  as  comp rehe n- 

.  sive a record  as possib le, an  ap pend ix of  rel ate d documents also has
* been included.

Th is volume is be ing  re leased now because of  i ts tim ely  relev ance to  
the  an tic ipa ted  renewed discussion of  Senate rat ific ation  of  the pro-  
tocol,  th e cu rre nt  debate  on th e bina ry  issue, and rel ate d issues  such as  
the ongoing negotia tions at  Conferenc e of the  Com mit tee  on Dis
arm am ent in  Geneva.

Fo llowing  fu rthe r review of the  inform at ion received du ring  the  
hearing , the subcomm ittee  int ends  in th e ne ar  fu tu re  to rep or t legis
lat ion  to  th e fu ll Fo reign  A ffa irs  Commit tee  an d to release a re po rt  of 
its  an alysis,  find ings , an d r ecom mendations .

Clement J . Zablocki,
Chairman, Subcommittee on National 

Secur ity Policy and Scientific Developments.
J une 6,1974.

(V)





U.S . CHEMICAL WARFA RE POLICY

W ED N ESD A Y , M AY 1, 19 74

H ouse of R epresentatives,
• Committee on F oreign A ffairs,

Subcommittee on National Security 
V P olicy and Scientific  Developments,

W  ashington, D.C.
The subcomm ittee  met  at  10 :40 a.m. in room 2172, Ra yb urn Hou se 

Office B uil din g, Hon. Clemen t J . Zab lock i (ch air man) pre sid ing .
Mr. Z ablocki. The  subcomm ittee  will  plea se come to o rder .
The subcomm ittee  toda y open s very im po rtan t heari ngs on U.S . 

chemical war fa re  policy. More spec ifica lly, we have u nd er  c onsidera 
tio n a numb er of  sim ila r and identi ca l resolu tion s sponsored or  co
sponsored by some 46 Mem bers  o f Congress* ca lling  on  the  Pr es iden t 
and the Congres s to  resolve th e U.S . pos itio n on th e fu tu re  sta tu s of  
herb icid es and te ar  g as so t hat  t he Senate may move fo rw ard towa rd  
imm ediate rat ifi cat ion  of  the  1925 Geneva pro toco l. The resolu tion s 
also p rov ide  that  reconsidera tion o f th e p roto col  would in  tu rn  provide  
an op po rtu ni ty  fo r a compreh ensive review of U.S . chemical war fa re  
policies.

To day we are  pr ivi leg ed to he ar  tes tim ony fro m Mem bers  of  Con
gres s who hav e a special int ere st in th is  im po rtan t subject.

Ou r firs t witn ess is the  Ho norab le Ga ylo rd Nelson, a lea din g au 
th or ity  in the Senate on chemical war fa re  and a dis tinguish ed col
league  and fello w Wisconsini te. We  are prou d to welcome you, Sen
ato r. I f  you w ill proceed, si r.

I wou ld like to  sta te  in view of a Demo cra tic caucus we have  ha d 
-  a p rob lem , Senator , in ge tting  Members here on time. I  h ope  you will
* accept  our  apology.

STATEMENT OE HON. GAYLORD NELSON, A U.S. SENATOR FROM 
. TH E STATE OF WISCON SIN

Se na tor Nelson. Th an k you,  Mr. Ch airma n.

URGES RATIFICATION OF GENEVA PROTOCOL

I  appre cia te the op po rtu ni ty  to come here th is  mo rning. I  wan t to 
commend the chair ma n of  the  com mit tee fo r un de rta king  th is  com-

*List of sponsors and cosponsors for resolu tions on chemical warfare policy :
H. Res. 679, 712, 713, and 752 : Introduced by Representative Owens. Cosponsored by 

Representa tives Reuss, Abzug. Ashley, Bingham, Brown of Californ ia, Chisholm. Conyers, 
Dellums, de Lugo, Edwards of California, Green of Pennsylvania, Harrington , Hecliler of 
West Virginia, Helstoski, Holtzman, Leggett, McCloskey, McDade, McKay. Mezvinsky, 
Moakley, Mosher, Moss, Obey, Aspin, Podell. Rees, Riegle, Rosenthal. Roybal, Seiberling, 
Star k, Studds. Thompson of New Jersey , Tiernan, Udall, Ullman, Burke of Califo rnia, 
Corman, Hamilton, Koch. Kyros, Rangel, and Frase r.

H. Res. 710 : Introduced by Represen tative  Dellenback.
(1)



prehensive hearing  and evaluation of the issue of the use of chemi
cals in warfare.  Regrettab ly it is still necessary to review this issue 
even 4 years afte r the Senate Foreign Relations Committee com
pleted its hearings on the 1925 Geneva Protocol Ban on Chemical 
and Biological Warfare.

When the Presiden t submitted the Geneva protocol to the Con
gress for ratification he specifically excluded herbicides from his 
interp retation of the Geneva ban. Chairman Fulbrig ht of the  Senate 
Foreign  Relations Committee sent a letter, dated April  15, 1971, to 
the President advising him that the committee’s position was that the 
protocol does include a ban on herbicides; tha t is, th at tha t was the 
interpretation of the  committee. Tha t position is embodied in  Execu
tive Understanding No. 1, which I  introduced on January 29. 1971.

I  might say a t this point, Mr. Chairman and members of  the com
mittee, I would ask to be able to submit the testimony in full for 
prin ting  in  the record and tha t T condense the testimony a bit since 
I am needed in the Inte rior  Committee of the Senate in a markup 
session on an important  bill.

Mr. Zablocki. Withou t objection, the prepared and complete state
ment will be made a p art  of the record following your oral summary.

You may proceed, Senator Nelson.
Senator Nelson. Now that interpretation has been under review for 

nearly 3 years. I think the Geneva protocol interpretation has been 
considered long enough and th at we ought to get a final resolution of 
this matte r with the  administration’s interpreta tion concerning herbi
cides at an early date.

The need to  reexamine the status of the 1925 protocol is, I  tliink, 
urgent. We in the United States have courted international oppro
brium long enough, and we have backed ourselves into a comer with 
a tiny minority of countries voting against the great major ity of the  
United Nations countries in the General Assembly, which agreed in 
1969 on a resolution stating tha t the milit ary use of herbicides was 
within the purview of the Geneva protocol.

I neglected to check the vote on that. I think it was something like 
80 to 3, with the United States the only major country  dissenting from 
the interpreta tion that herbicides be covered by the Geneva protocol.

NO REASON TO SUPPORT HERBICIDES

American soldiers are now out of Vietnam, and no longer is there 
any reason for  continued support of  herbicides as a mili tary weapon, 
if in fact there was any sound mil itary  reason for i t in the first place, 
which I doubt.

In  fact, the  mere notion th at herbicides were useful weapons of war 
in Southeast Asia has become increasingly doubtful. A series of studies 
in the afterm ath of the Vietnam war have thrown cold water on the 
thesis that herbicides are effective milit ary agents.

A Department of the Army study entitled “Herbicides and Mili
tary Operations” lists only two situations in which herbicides might 
have been useful—to increase limited visibility and to destroy crops. 
The Army study damned herbicides with the concluding fain t praise :

Herbicides can be useful as a supp ort to mil itary opera tions provided that  specia l circumstances exist .



I can  find  no rea lly  con vincing evidence  th at  in fa ct  it  is a use ful 
m ili ta ry  weapon.

The stu dy  p rov ides l itt le  tang ib le evidence  of th ese  “spec ial circum 
stan ces”, o r t ha t the y did in  fact  exis t in  V ietnam to  an  exte nt  w hich 
can  j us tif y th e fa r more extensive c ounte rpr oductive ecolo gical , soc io
logical  an d p sycholo gica l effects on  the  Vie tnam ese which a re d iscussed 
in anoth er stu dy  by the  Na tio na l A cad emy o f Sciences.

EFFECTS OF HERBICIDE USE IN  VIETNAM

The recent ly released  NA S herbic ide  s tudy ,* which was contr act ed  
by the De partm ent of  Defense , reveale d th at  her bic ides exte nsively 
dam age d V ietnam’s inl an d t ropica l forests, des troyed  36 pe rce nt o f the 
mangroves along the South  Vietn am  coast, may have caused death s 
amo ng Montag nard ch ild ren , and c aused m any  Vietnamese  to view th e 
Un ited State s as its  enemy because  Am erican s des troyed  th ei r crop 
lan ds a nd  fore sts,  w hich are  so cr itica lly  i mpo rtan t t o t he  economy.

In  my view, th is  s tud y fu lly  s up po rts  th e scientific  e stim ates o f the  
Herbicid e Stud y Gr oup of the Am eri can  Assoc iation fo r th e A d
vancem ent of Science , w hich reporte d in  th e late 1960’s of w ide spread  
ecological dam age  to  ce rta in  regions of  Vie tnam.  We now hav e un- 
equivocable evidence th at the  mangrov e forests, fo r example, hav e 
been dam age d to such  an  exten t th at  wi thou t con side rable refo resta 
tio n effor ts, it  m ay be decades, if  ever, before  these im po rtan t ecosys
tems will reco ver fro m t hat damage.

DAMAGE TO SOIL AND WATER

More  studies are  req uir ed  to defi nite ly sta te  the  effects on human  
bein gs fro m the exte nsiv e use of herb icid es in  Vietnam. New, s op histi 
cated tech niques  of  ana lys is, however , are de mon str at ing  th a t the 
dioxin  contam ina nts  of  Age nt  Orang e, t he  m ili ta ry  com pound con sist 
ing  of herb icid es 2,4 ,5-T  and 2.4—D, pe rsi st in  the soil and wa ter of 
Vietnam  an d have  even  entered the food chain .

The dam age  done  eventua lly  involved an are a of  destruc tion the  
size of the  St ate of  Massac husetts . As  you  know, finally  the  Pe nt a
gon abando ned  its  defol iat ion  prog ram af te r many exp ress ions  of  
concern w ith in t he  Congre ss and  with in  the  count ry.

We  inc ide nta lly  have used  2,4 ,5-T  in th is  coun try  fo r purposes  
of resto rat ion  of  croplands, an d serious  issues hav e been  raised  abo ut 
the res idu al effect of in tro du cin g dio xin  into the food  chain  and into  
the  env ironment . Dio xin , as you know, is th e most tox ic synth eti c 
agen t kno wn to man . Next to bo tul inu m tox in,  dio xin  is the wor ld’s 
most tox ic agent. I t  is prese nt in 2,4 ,5-T  in only very, very sma ll 
amoun ts, bu t it  is dan ger ous in only very, very sma ll amo unts. F u r
the rmore , we do no t know wha t occurs, if  anything , in the bio log ica l 
magni fica tion  in  the  food chain.

DIOXIN

The En vironm en tal  Prote cti on  Agenc y is pre sentl y comp let ing  a 
major  he al th  and env iron menta l mon ito rin g prog ram aim ed di rect ly  
at  the  dio xin  c on tam ina nt in 2,4,5-T. Ex ten siv e heari ng s b y th e E P A

♦A summary of the National Academy of Sciences study on the  use of herbicides in South Vietnam appears in the appendix on p. 251.
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are  scheduled to beg in th is mo nth  to de termine w hethe r any ag ric ul 
tu ra l use in th is country  of 2,4,5-T sho uld  cont inue .

E P A  is no t the only agen cy conc erned about th is po ten t compound 
wh ich  was dump ed so ind isc rim ina tel y on the Vie tnam ese landscape . 
Th e Food  an d Dru g Ad minist ra tio n has inc lud ed 2,4,5-T  as one of  
its  pr io ri ty  substances which the Tox icological  Resea rch  Ce nte r in 
Pi ne  Bluff, Ark.,  is stu dy ing to det erm ine  low dose, chronic te ra to 
genic, mu tagenic, and  carcinogenic effects.

I f  the  U.S. Government  persis ts in  exclu din g th is  kind  of dang ero us 
chem ical  fro m its  in te rp re ta tio n of  the Geneva protocol, we can be 
ce rta in  t hat  the  w orld wil l place lit tle  credence  in Am erica’s rat ifi ca
tio n of th is tre aty.  How can we exp ect  any oth er rea ctio n fro m any  
othe r na tions  o f the world  ? Chemical war fa re  age nts  are  des igne d to 
be tox ic. Ce rta inly e ve rything  we h ave  learn ed  about 2,4 ,5-T  in dicates 
th at  it  should  be classif ied as a tox ic agen t and inc luded wfithin the  
scope of the  protoco l ban.

EFFECT OF BINARY PROGRAM ON GENEVA NEGOTIATION

Th e issue of exc lud ing  herbic ides is no t lim ited only  to the 1925 
Geneva protocol. For the past 2 yea rs, U.S . negotia tor s have been 
eng aged in discussions at  Geneva on an expanded chem ical war fa re  
trea ty  which wou ld go beyond ba nn ing  chemical wa rfa re  and invo lve 
its el f in  restr ic tin g researc h, develop men t, tes tin g, and sto ckpil ing  
chem ical  m uni tion s. Th us  far , the  Uni ted State s has  devoted con sider
able  discussion to the  definitions  of compounds such  as herbic ides 
which  sho uld  be exc luded fro m the definitions  of chem ical weapons. 
Some observers  view th is Am erican  sem ant ic exerc ise at  Geneva as 
a stal lin g tac tic.

I t seems to  me  that  thi s same problem is true  fo r the  c ur rent  Ar my 
pro posal  to begin the  production of bina ry  (nerve  gas ) chem ical  
weapons. The b inary nerve gas  system  consis ts of two chemical age nts  
which, when kept  sep ara te,  are  rel ati ve ly harmless, bu t when com
bined,  such  as in an  ar til le ry  she ll af te r it  has been fired , produce 
a le tha l ner ve gas.

A t a tim e when we might  make some pro gre ss in  chemical arms 
con trol ne gotia tions,  we ha ve a p rop osa l fro m t he  Arm y to beg in w ha t 
wil l c ert ain ly  an d u ltima tel y be a  m assive r eco nst ruc tion and mo der n
iza tion of  ou r chemical weapons  sto ckpile. I  wonder  if  th e risk s w hich  
accomp any th is  prop osa l in  te rms of po ten tia l prol ife ra tio n of  chem i
cal weapons hav e been fu lly  e va lua ted  by the De pa rtm en t of  D efense 
com pared to the  es tim ated ris k asso ciated with  th e sta tus quo pend ing  
the outcome of tr ea ty  nego tiat ions.

Mr. Ch air ma n, I  would conc lude here . Tha t covers  the  essence of 
wh at  I ha d to say, pa rti cu la rly  abo ut the herb icides, and no t impose 
fu rthe r up on the  time  of the  comm ittee.

I  than k you ve ry much.
'[S en ato r Nelson ’s prep ared  stat em ent fo llo ws :]

Prepared Statement of Hon. Gaylord Nelson, a U.S. Senator F rom the State 
of Wisconsin

Mr. Chairman, I apprecia te this opportunity to join with the House Foreign 
Affair s Committee in its efforts to examine the  very imp orta nt issue of U.S. 
chemical w arfare  policies.
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Regrettab ly, it  is stil l necessary to review this issue fou r years af te r the 
Senate Foreign Rela tions  Committee completed its  hear ings on the 1925 Geneva 
Protocol ban on Chemical and  Biological Warfare.

When the Pres iden t submitted  the Geneva Protocol to the  Congress for 
ratification, he specifically excluded herbic ides from his interp retation of the  
Geneva Ban.

Chairman Fulbrig ht of the Senate  Foreign Rela tions Committee sent a let ter  
date d April 15, 1971, to the Preside nt advising him of the Committee’s position 
that  the Protocol included a ban on herbicides. Th at  position is embodied in 
Execu tive Understanding No. 1, which I introduced on Janu ary 29, 1971.

The Adm inist ration has  had  its  controversial  int erp retation  of the  Protocol 
“under review” now for  nearly fou r years.  To this day, the Foreign Rela tions 
Committee  has not rece ived an  Administra tion response.

The Administra tion, in my opinion, has delayed long enough on the deadly 
serious question of chemical war fare . The need to re-examine  the sta tus  of the 
1925 Protocol is urgen t. We in the United Sta tes have courted intern ational 
opprobrium long enough. We have backed ourselves into a corner with  a tiny 

t  minority of countries voting aga inst the  gre at majori ty of the United Nations
General Assembly which agreed  in 1969 on a resolution  s tat ing  t ha t the  m ilita ry 
use of herbic ides was w ithin the purview of the Geneva Protocol.

American soldie rs are  out of Vietnam. No longer is ther e an excuse for the 
Adm inist ration’s continued supp ort of herbic ides as mil itar y weapons.

In  fact, the mere notion that  herbicides were usefu l weapons of w ar in South
east  Asia has  become increasingly doubtful. A se ries of s tudies in the  a fte rmath  
of the Vietnam War have thrown cold water  on the thes is that  herbic ides are  
effective m ilita ry agents.

A Department of the  Army s tudy entit led “Herb icides  and Mil itary Operations” 
lists  only two s itua tions in which herbicides might have been use ful—to increase 
limited visibi lity and to dest roy crops. The Army stud y damned herbicides with  
the concluding fa in t pra ise : “Herbicides can be useful as a supp ort to mil itary 
operations  provided th at  special circum stances exis t.” The study provides litt le 
tangible evidence t ha t these  “special circu mstances” did in f ac t e xis t in  Vietnam 
to an extent which can jus tify the  fa r more extens ive counterproductive eco
logical, sociological, and psychological effects on the  Vietnamese which are  
discussed in  ano ther  stud y by th e Nat ional Academy of Sciences.

The recent ly released NAS study,  which was contracted for by the Depar t
ment of Defense, revealed th at  herbicides extensively  damaged  Vietnam’s inlan d 
trop ical forests,  destroyed 36 percent of the  mangroves along South Vietnam’s 
coasts, may have caused deaths among Montagnard children, and  caused many 
Vietnamese to view the United States as its enemy because Americans destroyed 
the ir croplands  and fores ts, which are  important  to the  economy.

In my view, this study fully  supports the  scientific estim ates of the Herbicide 
Study Group of the American Association for the  Advancement of Science which 
reported in the late 1960’s of widespread  ecological damage to cer tain  regions 
of Vietnam. We now have  unequivocable evidence th at  the mangrove fores ts, 

|  for  example, have been damaged to such an extent  th at  withou t considerable
refo rest ation efforts, it  may be many  decades, if ever, before these  impor tan t 
ecosystems will recover.

More studies are  requ ired to definitely sta te  the effects on hu man beings from 
the extens ive use of herbicides in Vietnam. New, soph isticated  techniques of 
analysis, however, are  demonst rating that  the  dioxin contamin ants  of Agent 
Orange, the mil itary compound consis ting of herbic ides 2, 4, 5-T  and  2, 4-D, 
persist  in the soil and water  of Vietnam and have even entered the  food chain.

As you know, th e issue of the envi ronmental effects of herbicides has  troub led 
me fo r a long time. I used every legis lative device a t my command to requ ire the 
prohibition  of the  use of herbicides in the  Vietnam War. And eventually  in 
1970—after  an are a the size of Massachusetts  had been sprayed—the  Pentagon  
abandoned i ts defoliation  program in Vietnam.

In this  Country, I have fought to res tric t the use of 2, 4, 5-T  for agricultura l 
purposes pending any conclusive scientific evidence th at  the  chemical is safe. 
Compelling evidence suggests that  i t is indeed not safe, since i t i s highly probable 
that  cer tain  toxic trace elements—namely dioxin—which is present in 2, 4, 5-T  
may accum ulate in the food chain and present a potentia l danger to hum an 
beings.

Dioxin is the most toxic synthetic agent known. Next to botulinum toxin, 
dioxin is the world’s most toxic agent. It  is presen t in 2, 4, 5 -T in only very, very 
small amounts, but it  is dangerous in only very, very small amounts.
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The Envi ronmental  Protection Agency is presently  completing a major heal th 

and environmental monitoring  program in this coun try aimed directly at  the 
dioxin contaminant  in 2, 4, 5-T. Extensive hear ings  by EPA are  scheduled to 
begin this  month to determ ine whe ther  any agr icultural use of 2, 4, 5 -T should 
continue.

EPA is not the  only agency concerned about this  poten t compound which was 
dumped so indiscriminate ly on the Vietnamese landscape . The Food and Drug 
Adm inist ration has included 2, 4, 5-T as one of its prio rity  substances which the 
Toxicological Research Cente r in Pine Bluff, Ark., is study ing to determine low 
dose, teratogenic, mutagenic, and carcinogenic effects.

If  the U.S. Government  pers ists in excluding this  kind of dangerous chemical 
from its  inte rpreta tion of the Geneva Protocol, we can be certain th at  the world 
will place lit tle  credence in America’s ratif ication of this  treaty . How can we 
expect any othe r reaction from the othe r natio ns of the  world? Chemical wa rfa re **
agents are  designed to be toxic. Certa inly, every thing  we have learned about 
2, 4, 5-T. indica tes to me that  i t should be classified as a toxic agent and included 
with in the  scope of the Protocol ban.

The issue of excluding  herbicides is not limited only to the 1925 Geneva *
Protocol. For  the past 2 years, U.S. negotiators have been engaged in discussions  1
at  Geneva on an expanded chemical wa rfa re tre aty  which would go beyond 
banning chemical warfa re and involve itse lf in res tric ting resea rch, develop
ment, testing, and  stockpiling chemical munitions. Thus  far,  th e U.S. has  devoted 
considerable discussion to the definitions of compounds such as herbicides which 
should  be excluded from the definitions  of chemical weapons. Some observers  
view this American semantic exercise at  Geneva as a  sta lling tactic .

The question  is whe ther  the Adm inist ration is serious in wan ting  to establish 
and ent er into a meaningful chemical wa rfa re arms control  treaty . Our repre
sentatives to thi s conference have indicated in genera l term s a desire to conduct 
such negotiations but they have nevertheless procrastinated in the ir actions.
It  seems that  this ma tter is not receiving the necessary prio rity  atte ntion from 
the  Whi te House and that  our nego tiators, in the absence of more dire ct and 
specific guidance, have been forced into the delaying tact ic of detai led and 
agonizing deliberatio ns on definitions and elaborate discussion of chemical 
wa rfa re terminology. Our representativ es have yet to complete and present to 
the Conference a proposal which would indicate  what would be considered an 
acceptable treaty . The issue of verification of compliance with a chemical wa r
fare  tre aty is criti cal.  However, I wonder what prio rity  the  Adm inist ration has 
placed upon evalu ation  of the alt ern ative risks associated with  the questionable 
milita ry usefulness of herbic ides as compared to the  existence of a majority 
world  opinion which classifies herbic ides as chemical warfa re agents.

B IN A R IE S

It  seems to me th at  thi s same problem is true for the cur ren t Army proposal 
to begin the produc tion of binary  (nerve gas) chemical weapons. The binary 
nerve gas system consists of two chemical agents, which, when kept separate, 
are  rela tive ly harmless but  when combined, such as in an art illery  shell af ter {
it has  been fired, produce a le thal  nerve gas.

At the  very time when we m ight make some progress in chemical arms  control 
negotia tions, we have a proposal from the Army to  begin what will certainly and 
ultim ately be a  massive reconstruction  and modernization of our chemical weap- 
ons stockpile. I wonder if the  risks which accompany this  proposal in terms  of '■€
potential  prol iferation of chemical weapons have  been fully  evaluated by the 
Departm ent of Defense compared  to the  estim ated risk  associated with  the 
sta tus  quo pending the  outcome of trea ty negotia tions.

In my view, we risk noth ing by including herbicides with in the purview  of 
the Geneva Protocol and we increase  the credibility of our inten tion to comply 
with the  trea ty. We risk  noth ing by delaying the  modernization of our chemical 
warfa re stocks and if we decide to procure a bina ry system wye may destroy 
the gains which we hope will accompany the  ratification of the Geneva Protocol 
and the progress of current nego tiatio ns at  Geneva on arms control of chemical 
research, development, and stockpiling.

The Army appropr iation proposal to develop and procu re a binary system, 
the National Academy of Sciences study wdiich demonstra tes the vas t ecological 
damage in Vietnam f rom herbicides , t he Biological Convention which thi s Nation 
has signed but  not yet ratified, the on-going Geneva Negot iations  on chemical
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wa rfa re—al l are  happen ing with in a very sho rt period of time. They are  all 
inex tricably  linked.

The Biological Convention, for example, has  a provision that  sta tes  that  the  
rati fying natio ns will work for a new chemical tre aty  in addi tion to the  Geneva 
Protocol. The Geneva Protocol bans use of toxic  chemicals in war fare . The Bio
logical Wa rfa re Convention conta ins language which says  that  the  rat ify ing  n a
tions  will work for  a new tre aty  to res trict research, development, tes ting  and 
stockpi ling of toxic  chemical agents.

Inclusion of herbicides in the  Adm inis trat ion’s int erp retation  of the Geneva 
Protocol, many observers feel, will perm it U.S. ratif icat ion of the  Biological Convention. As it is now, the  Biological Convention is being held up pending a* response from the Ad ministra tion as  to  it s i nte rpreta tion of th e Geneva Protocol. 
The rati ficat ion of the Biological Warf are  Convention will, in turn , indic ate our intention to comply with  that  provision in the  Biological Convention which 
rela tes to a chemical arms control  treaty . The resolu tion of the current stale-» mate on verification of chemical arms  control which is prese ntly delaying action '  on the  new treaty  in Geneva is dependent upon strong indications  on our pa rt
to express good will and cooperation.

Exclusion of herbicides from the Geneva Protocol and adoption of binary chemical weapons will, in my opinion, severely jeopardize progress in all of 
these  linked events in contro lling development  of chemical agents of death and destruc tion.

Int ern ational opinion notw iths tand ing and the  dangers to the  environment 
and  human hea lth notw ithstanding, the  mil itary continues to ins ist that  her
bicides must  be reta ined  in America ’s arsenal. The lat est  available policy sta tement by the  Army on thi s subject appeared  dur ing  hearings on DoD’s fiscal 
year 1974 appropr iations request . The Army asked for $530,000 for exploratory 
development in the field of “vegetation  control chemical investiga tions.” The DoD represen tative no ted:

We are  continuing investiga tions in the area of vegetation  contro l in an 
effort to significantly  improve our  Current capability.  We are  looking for 
ways that  herbicides can demonst rate the ir effects at  a more rapid ra te ; agents which are  effective in lesser  conce ntrations ; and agen ts which are  
nonherbicida l defoliants. . . .  As you know, the  Pre sident  made the  deci
sion th at  in the  fu tur e we could use no herbic ides not USDA approved. 
Therefo re, we are  doing no work in the development of new herbicides. 
We are  doing a small effort in development of delivery systems to insure that  we have  the  capab ility.

In  this  year’s budget request, DoD has asked for $5.8 million for pa rt of the 
procurement of a binary system for nerve gas. The remaining  request is classified. Some experts feel th at  the  total program cost converting our chemical 
stockpiles  into a binary system will cost as much as $2 billion. This  expense— 
together  with  the  intern ationa l implications  which I have spelled out—add up to a momentous decision which Congress should carefully  scrutinize.

|  If  we have learned anything from recen t developments in America’s chemi
cal warfa re capabil ity, it is that  we have permit ted the  Depa rtment of De
fense to make too many independent decisions on weapons policies. DoD should 
provide  Congress with a full and  complete arms contro l impact state men t before we authorized  any new weapons procurement .

Too often arms control  policies and nego tiatio ns have  been conducted with 
out benefit of foresight. Bureau cra tic momentum with in the Department of 
Defense and  othe r rela ted agencies and the onrush of technological  brea k
throughs  have generated  resea rch and procurement of agents of death and dest ruct ion without adeq uate  consideration for what the  consequences are  for the  peace of the world.

If  Congress required an analysis  on the full impact of the  proposed adoption of binary munitions, we might be able to isolate the rela tionship  between this 
proposal and the threat  to the world of chemical weapons proliferation . Too 
often these research and development decisions are  made in the context of some 
isola ted logistic program or with some specific or peculia r requ irement in mind. 
The binary program has  been on-going for some 15 years. The mil itar y has 
been forced to face the fac t that  public opinion is strongly again st the  tra ns 
por tati on of toxic nerve agen ts needlessly from one storage site  to ano ther  
and that  concern is easily aroused about proposed dest ruct ion procedures  for deterio rating munitions. Placing this problem in the environment of a massive  
defense bureaucracy, pressed forw ard by a dedicated corps of chemical war-
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far e specialists anxious to jus tify  20 years of resea rch and  development, has  
meant a shi ft of stockpiles from its  curre nt configuration to the binary system 
with  its  reported safety from haz ards in stockpi ling and shipping.

But what abou t the impact of a decision to procu re bina ries  on events  and 
policies outside the immediate domestic problems associated with exist ing stock
piles? Who examined the effect on the  Geneva negot iations? Who factored  
in the potenti al risks of escala tion of the  use of the safe r to manufactu re and 
hand le binary munit ions as mass dest ruct ion weapons with in non-nuclear coun
trie s? Who conducted the risk  benefit analysis  in terms of our cur ren t very 
delicate rela tionships with our NATO allies? And finally, what conclusions were 
reached if  such analyses were conducted?

If  we had a requirement for arms  contro l impact stateme nts for new weapons ♦>
programs—a proposal I recent ly introduced in the  Senate—we might be able to 
get some answers  to these questions . Had  we had a system of arms  control sta te
ments a decade ago before full-scale util izat ion of herbicides in Vietnam, the 
ecological cata strophe  wre have  perpet rated on the  Vietnamese land and people 
might have been avoided. ■

In summary, I would like to re ite rat e my support of the  Geneva Protocol 
with  the understand ing that  herbicides are  included. To this end, I shal l int ro
duce once aga in in the Senate, the  same proposal th at  I introduced in the  las t 
Congress—namely an Execu tive Understanding that  clearly sta tes th at  the 
Geneva Protocol prohibits  the  use in wa r of chemical herbicides .

I am hopeful that  this  series  of hear ings  will be a prod to the  A dministration  
to report to Congress the resu lts of its  3 years of reconsideration  of the  Senate 
view which is embodied in the  Exec utive  Understanding which I originally  in
troduced in Jan uar y, 1971. Should we hear a favorable response from the Ad
min istra tion, the  Senate could then get on to the business of r ati fying the  Geneva 
Protocol and the Biological Convention. And then our negotiators could perhaps 
get on with  the ir business of negotiat ing an expanded tre aty  on chemical 
munitions .

ADMINISTRATION POSITION AFFECTS BOTH BW CONVENTION AND 19 25  
PROTOCOL

Mr. Zablocki. Thank  you, Senator, for your excellent statement 
and your summary.

It  "appears to me tha t since we are not now engaged militar ily any
where in the world, indeed, during  this period of detente, i t is an ideal 
time to pursue the ra tification of the Geneva protocol and other agree
ments to prevent the use of chemical and biological agents for mili
tary  purposes.

You have touched upon the failure to rat ify  the Geneva protocol - 
as having a significant effect on curren t disarmament negotiations on * 
chemical warfare arms control at Geneva. Would you agree tha t the  
failure  of the United States to rat ify  the 1925 protocol is also a sig
nificant factor  in the delay of the ratification of the biological warfare 
convention ?

Senator Nelson. Yes; I think i t is. I can’t speak for  the  Senate, or 
the Foreign Relations Committee, but it is my unders tanding the com
mittee would like to deal with both of those protocols, and tha t it 
would like a response from the adminis tration as to whether it agrees 
now with the Foreign  Relations Committee interpretation of the  Ge
neva protocol as to the inclusion of herbicides in the prohibitions 
of the Geneva protocol. If  they receive a positive response from the 
administ ration, it is my guess, though I am not on the committee, 
tha t we could get ratification of both of those protocols.
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RATIF ICA TIO N A STEP TOWARD ARMS CONTROL

Mr.  Zablocki. Se nator , i n your  opin ion , wh at  signific ant  adv an tag e 
wou ld accrue in U.S . forei gn  poli cy if  th e pro tocol could be rat ifi ed  
imm ediate ly wi thou t the  exclusion of  her bic ides and riot  con tro l 
agents?

Se na tor  N elson. To be honest,  I  t hi nk  i t is a signif icant use ful step  
fo rw ard in the  whole  negotia tions in arm s con tro l, if  the protocol 
wi th the ap prop ria te  in te rp re ta tio n is rat ified. I th in k th e ne xt  step 

* ha s to be to try to des ign  an agr eem ent  which is b eing t alk ed  about in
Geneva to pr oh ib it the fu rthe r rese arch, develop men t, an d s toc kp iling  
of  thes e weapons. Th ey  are rea lly  quite  unnecessary and have dis 
ast rou s po ten tia l effects wor ldw ide,  pa rti cu la rly  the bio logicals  and 
the  herb icides. So I th in k the  gene ra] protoco l is rea lly  par t of the  
big ger pi ctu re o f negotia tions on  arm s contro l.

I f  we go  ahead wi th t he  bina ry  pr og ram an d s pen d hun dreds of m il
lions o f do lla rs an d then  o the rs proc eed  to  do th e same, it  wi ll e scalate 
the com pet ition in  nerve  gas  weapon system s. Fu rth ermor e it  wil l 
make it  much more difficult to reach agr eem ents on dev elopin g and 
pro ducin g new w eapon systems  to del ive r more  effective bio logical and 
chem ical weapons in w arfar e.

EXC LUS ION OF HER BICIDE S AND TEAR  GAS : SEN ATE VERSUS THE EXECU TIVE

Mr. Zablocki. Senator , I  hav e one ad di tio na l question, and I  do n' t 
know wh eth er I rea lly  should  ask  it. I don’t in ten d to embar ras s you,  
bu t could the Senat e Fo re ign Re lat ion s Com mit tee  r ep or t the  Geneva 
pro toco l wi th the  sti pu latio n th at  it  does no t agree wi th the  exc lu
sion  of  he rbic ides and  te ar  gas a nd  then  re po rt  it  back to t he  executive 
bra nch so to  speak, w ith  an  amen dment.

Se na tor Nelson. I  guess  they  c ould , b ut  th e chair ma n an d mem bers  
of  th is committ ee are  probably more fa m ili ar  wi th wh at leg ally th at  
migh t m ean to  th e interna tio na l c omm unity. I f  the C ongress  ap pro ved 
it  clearly sta tin g th at  it  did inc lude her bic ides and th e Pr es id en t is 
say ing  t hat it  d id n’t, I  don’t know w ha t t he  effect o f t ha t is and wh at 
in te rp re ta tio n the in tern at iona l com munity  could pu t on it. I  would I susp ect th at  it  wou ld rai se a very serious  doub t in anyone’s m ind  as
to wh eth er in fact  herb icid es were  in cluded  i n t he  protocol.

Mr. Zablocki. W e are  coequal branch es in ou r Government , an d I  
th in k th e Senate cou ld voice its  ap prov al o r di sapp rova l of  a par ticu la r 
pro vis ion  and send it  bac k to the Exe cut ive . I  hop e th at wil l no t be 
necessary.

Tha nk  you,  Sena tor .
Se na tor  Nelson. T ha nk  you.
Mr. Zablocki. Mr. B room field .

DELAY IN  RA TIF ICAT ION?

Mr.  B roomfield. T ha nk  you, M r. C hairm an.
Sena tor , why  has the Senate Fo re ign Re lat ion s Com mit tee  ju st  

been si tti ng  on t hi s ? I th in k they  have  to  a ccept some o f t he  resp onsi
bil ity . The longer  the y keep  di lly da lly ing aro und, the more new 
techniques will  be developed in  th is  field. W ha t is your  ans wer to 
th at  ?
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Senator Nelson. Well, as to the Geneva protocol, i t is 3 year's now, 
and I didn’t bring  the statement with me, but the President at tha t 
time expressed his interpretation of the  protocol as to not include her
bicides as a prohibited  chemical. The Foreign Relations Committee 
stated their  position did include it and sent a letter to the Presiden t in 
1971. As of t his date so fa r as I  know, there has not been a response 
as to whether the administration  had modified its position or adhered 
to it, and tha t is what is holding up the protocol.

Mr. Broomfield. H ow about before that time ? How about the previ
ous administra tion ? I don’t recall President Johnson sending up any >
kind of request on this at all.

Senator Nelson. I think the protocol was negotiated  in 1925, so I 
think we can equally criticize every administra tion and whatever part  
any Congress may have played from tha t date to today. I was not 
making any special criticism of th is administ ration; the  protocol has 
been around for nearly a half century.

Mr. Broomfield. I thank the Congressman.
Mr. Zablocki. Governor Thomson.

ACTION REQUIRED TO BREAK THE STALEMATE

Mr. Thomson. Thank you, Mr. Chairman.
I want to welcome the Senator from Wisconsin, our contemporary 

in the other body. We have been very interested and looking forward 
to hearing your views on t his subject because you have become some
what of an expert  and acknowledged in this field.

I would like to just ask what fur ther action seems to be required by 
the Congress in order to break the stalemate between the Senate For
eign Relations Committee and the administration’s interp retation of 
the protocol ?

Senator  Nelson. Mr. Thomson, I don’t know tha t I  can answer that 
except that  I think in fact that these hearings by this committee are 
a very useful educational device in getting visibility to the issue. It  is 
like so many other things. If  they  are not brought out and discussed, 
and if they don’t become part of the political dialog of the country, 
we don’t get any action. So I thin k the committee is performing a 
very important function in thru sting this upon the attent ion of the (
Members of Congress and the public.

NO REASON TO CONTINUE HERBICIDE EXCLUSION

Mr. Thomson. Were there any really significant reasons for con
tinuing to exclude herbicides from the Geneva protocols as proposed 
by the President ?

Senator Nelson. I  don’t think there are any good reasons. I  am no 
expert on any of this , bu t the only thing th at I have read extensively 
on is the literature, including the  s tudy by the National Academy of 
Sciences, on this herbicide, defo liation, and its implication and effect 
as well as its milita ry value. I  conclude that really it had no genuine 
military value. That  is why we debated tha t question on the floor of 
the Senate and offered an amendment to prohib it its use in Vietnam.
And this was done when the war was still on.
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The arg um ents ag ain st p ro hibi tin g i ts use, on the floor o f the S ena te, 
I th ou gh t were  quit e weak. An d in fact  th e Pe ntag on  d id  s top  i ts use, 
even thou gh  the  wa r was st ill  going on. So the y mu st have conc luded 
them selves th at  it was no t of g reat  value.

ECOLOGICAL DAMAGE OF HERBICIDES

I t  is clear t hat  th e d amage  is very exte nsive, and nobody knows how 
serio us the lon g-term  ecolog ical imbalance  th at  has  occurre d will be 
in ter ms of  bre eding  gro unds fo r fish on whi ch the  Vie tnam ese live,  
the destruc tion of valuab le forests which may nev er come back at all 
because the are a might very well be ov err un  by valueless grasses and 
othe r scrub  trees .

t  So I  th ink,  in any even t, it is counter pro ducti ve  to use it. I t  is no t
very valuab le mili ta ril y,  and it  poses, I  th ink,  a worldwid e problem 
because any coun try  can use it. Al l you  need  is a lit tle  tin y ai rp lane  
equ ipped to sp ray th at  stuff ou t on th e forest . So it  is a very cheap 
weap on, and  you could hav e th is  be ing  spray ed  on all pa rts  of  the 
world  in lit tle  war s betw een countries. And  the resu lt would  be to  
create  gr ea t dam age  to the planet  wi th no mili ta ry  adv antag e.

So I  see no pur pose in pe rm itt ing the con tinuan ce of  i ts use. I  un 
derst and there is some leg islation  in th e House  o f Repre sen tat ive s to 
proh ib it i ts  use.

Mr. T homson . S enato r, you  are  w orr ied  abo ut the  fish lif e in  V iet
nam. Has  i t not affected t he  fish in  Am eric a, and we have not  dropped 
in anger any herbic ides  in  th is  cou ntry ? W ha t is t he  effect o f the herbi - 
ci dal  use in th is country  on t he  Am erican  ba ld eagle th a t flies up  along  
the Mississippi R ive r in y ou r home State ?

Senator  Nelson. W ell,  I  th in k it  h as  been disast rou s, and it  i s not , 
‘of  course,  as the Con gressman knows , a question of  s imply  being con 
cerned abo ut fish or a ba ld eagle, because when you c ond uct  a ctivit ies  
th at  cause  ext inc tion of  any  cr itt er , you sho uld  alw ays  keep in  mind 
Jo hn  Donne ’s words, “N ever send  to  know fo r whom  th e bel l to lls : 
it tol ls fo r the e,” because when you cre ate  th ese  gr ea t upsets , you  are  
ha ving  dra mati c up sets  on human s.

I THE CASE OF DDT

The DDT case is instr uc tiv e in the discussion of  2,4,5-T.  DD T has  
been a dis ast er fo r th is country , and  we don’t even know y et  th e lon g

er’ ter m implicat ion s of  our mass ive use of  D DT . I t  has a ha lf  l ife  of  a t 
least 10 years. I t  has infil tra ted  the  tissu e of almost every liv ing cre a
tu re  in th is cou ntry, inc ludin g ma rin e life, the human, and othe r an i
mals. It s disast rou s firs t consequences showed up i n t he  ba ld eagle  a nd  
the P arag on  Falco n birds.

At the end  of  the food  cha in, there were  hea vy con cen tra tions of  
DDT because of  mag nifi cat ion  in the food  cha in. We can see th at  it 
indeed can  destroy the b ald  eagle. W e d on ’t know the  effect o f D DT on 
all oth er c rea tures.  B ut  it  is ma jor , ser ious issue—im po rtan t not on ly to 
the  ba ld eagle and  its  ma te bu t im po rta nt  t o us, too.

Mr. T homson. You inc lude t he  h um an  t he n in those cre atu res th at  
you men tioned?

Se na tor  Nelson. I  inc lude the hu man  amo ng them.  I t  can be di s
ast rous to  th e h um an spec ies to  cont inue th e m assive use  of a ll k ind s of 

33- 749— 74------ 2
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herbicides and pesticides wi thout having any long-term studies to see 
what their  environmental implications are for us and for every other 
creature in the food chain.

SIG N IF IC A N C E OF  N O NRATI FI CATI ON

Mr. T homson. Senator, is the failure  to rati fy the Geneva protocol 
having  any significant effect on current  disarmament negotiations on 
chemical warfa re control at Geneva?

Senator Nelson. I probably should not address myself to that  be- «. 
cause I  have been following i t casually, but the biological protocol in
cludes a clause on chemical weapons negotiations and moreover, dis
cussions ongoing in Geneva on chemical arms control involve the issue 
of including herbicides in the definition of chemical weapons. We have *
not reached any agreement on th is issue, so I  am assuming th at the 
fact tha t the United States has not ratified the Geneva protocol is 
having some effect. But  I  th ink you better ask somebody who has fol
lowed i t much more closely than  I  have for an informed answer.

Mr. Thomson. Thank you very much.
Mr. Zablocki. Mr. Biester.
Mr. Biester. Thank  you, Mr. Chairman.
Senator, I also wish to welcome you here, and am pleased to hear 

your testimony this morning.
I am wondering if you draw, or does anyone in consideration of this 

matter, draw a distinction between herbicides and r iot control agents?
You seem to have lumped them here together, and I  notice in the res
olution offered in the United  Nations they were placed together, and 
1 am wondering if anyone has considered th is distinction.

Senator Nelson. Well, most of the  nations of the world do include 
riot control agents, but i f we were to put them on some scale of impor
tance I  would consider that if riot control agents did not inflict dam
age permanently, I would consider them inconsequential compared to 
herbicides. I  do not mean to infer  tha t r iot control agents are not con
sequential, but compared to herbicides, their  danger is inconsequential.

U .N . RE SO LU TI ON  O F 1 9 6 9 *

tMr. Biester. Do you detect anywhere in the votes on the resolution 
in 1969 in the United Nations or in the remarks or papers of the 
partic ipants in tha t discussion a willingness on the part of some of 
the 36 countries tha t abstained to vote for  an inclusion of herbicides i< 
and against an inclusion of rio t control agents.

Senator Nelson. What was the last part  of that,  an inclination by 
the 36 tha t abstained to do what?

Mr. Biester. They would vote for inclusion of herbicides bu t not 
for inclusion of riot control agents.

Senator Nelson. Well, I read that  U.N. debate, tha t was so long ago 
tha t I cannot recall precisely. The distinguished woman—Mrs.
Myrdal—lead the debate as I recall it. Wha t sticks in my head is 
tha t the 36 abstentions were mostly countries who d idn’t want to af
fron t the United States. Tha t is my recollection of my interpre ta
tion at that time.

♦The te x t of th e 1969 U.N. re so lu tion  ap pe ar s in  th e ap pe nd ix  on p. 372.



13

MAJOR NATIONS HAVE RATIFIED PROTOCOL

Mr. B iester. And what nations do not currently adhere to or have 
currently  failed to rati fy the Geneva protocol?

Senator Nelson. I  don’t have tha t list with me. I  th ink every major 
nation in the world has already ratified it.

Mr. Biester. The Soviet Union has ratified it?
Senator Nelson. Yes.
Mr. Biester. China has ratified it?

* Senator Nelson. I better not be furnishing information for the
record tha t stands on i ts own. I have forgotten. It  has been 3 or 4 
years since I looked at tha t list.

Mr. Biester. Thank you very much, Mr. Chairman.
Mr. Zablocki. Mr. Fraser.

THE TEAR GAS ARGUMENT

Mr. Fraser. Thank  you very much, Mr. Chairman.
Senator, I want to apologize for my tardiness. There is a Demo

cratic caucus underway discussing committee jurisdiction reorganiza
tion and tha t accounts for the absence of many Members on our side.

If  I  may just make clear my understanding, you are seeking to have 
the Senate rati fy the Geneva protocol with the understanding that it  
encompasses herbicides in its ban on use of  chemical warfare  ?

Senator Nelson. Correct.
Mr. Fraser. And what has been on the table a t Geneva, not from us 

but from other nations, is a proposal to ban the manufacture or the 
maintenance of stockpiles in the same field ?

Senator Nelson. Tha t is now under discussion; yes.
Air. Fraser. We have not taken the first step—ratification of the 

now 49-year-old Geneva protocol—and as I undei-stand it we have 
failed to table or put down a position for the United States in the 
Geneva conference on this  issue of manufac ture and the maintenance 
of stockpiles.

Senator Nelson. I  don’t think we have taken a specific position. The 
negotiations are ongoing, but  as I said a few moments ago I  have not

I  followed them that closely.
Mr. Fraser. My recollection of the argument over tear gas is tha t 

the allegations were made t ha t we were using it in conjunction with 
our war effort to, in effect, drive the enemy out of protected places so

*' tha t they would be exposed to ar tille ry fire, and thus the tear gas was
an in tegral element of our war making or our capacity  to carry  on the 
battle.

herbicides: a lethal agent

Senator Nelson. There have been several arguments  about that. 
One of the responses of the military was that it was a humanitarian 
use of tha t instrument in special circumstances. One example given 
is a number of soldiers and civilians within a cave with weapons who 
will not come out. Some argue that  it  was humanitarian to put in 
tear gas which would do no permanent damage to make them come 
out. This, it  is argued, avoids blowing up the caves.

As to the extent, use and military value of riot  control or tear gas, 
my knowledge is limited to what I  read in the  papers. The issue I  paid
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special at tenti on  to  in Vietnam  was th e herbic ide  questio n and the  
env ironm ental effects and  healt h implicat ion s of dioxin in 2,4,5-T 
which  ap pears  to pe rsi st in the  environm ent .

Only 6 pa rts pe r 10 billion of  dioxin  in  lab orato ry tes ts kil led  the  
guinea p igs  in the tes t.

Now th at  is an incredible  let ha l age nt. To  be in tro ducin g th at into 
the envi ronment, and to  have i t m ag ni fy  in  the  food ch ain as i t appears 
to  do in  the lim ited tes ts th at have th us  fa r been done poses a very  
serio us mat te r because it  may end  up  th a t a good ma ny pa rt s pe r 
bil lion are  in liv ing creatu res  inc lud ing  h um an beings. Sc ien tis ts stil l 
don’t know wh at amo unts are  b ui lt up  in liv ing creatures . So there  is 
the health question and the env ironm ental  one, and th at  is the agen t 
I  have  pa id close att en tio n to so fa r as Vi etn am  was concerned. 

INDEPENDENT LEGISLATION ON HERBICIDE USE ?

Mr. F raser. Yo ur  tho ug ht  i s th at  if  t hi s subcomm ittee  looks at  th e 
mat te r and  comes to some conclusion, th is may have  some influence in 
the  Sen ate  ?

Se na tor  Nelson. I  th ink it  would  ha ve some effect. An d I  th ink it  is 
wo rth  con sidering wh eth er we sho uld  ju st  leg isla te a pro hib ition  
ag ain st it. I t  is n ot  my business to  in st ru ct  th is committee,  bu t I  would 
like  t o see one  House  or the othe r req uir e the  m ili ta ry  to come in and 
rea lly  specifically ju st ify  the m ili ta ry  value o f the  use of  thi s herbicide. 
I  don’t thi nk  the y could.

Mr. F raser. I  see. Apa rt  fro m the rat ific ation  o f t he  t re aty and the  
un de rst an ding  t hat it  encom passes the use of herb icides, we could in 
dep enden tly  leg isla te with respect to i ts use by o ur  own A rmed Forces ?

Se na tor  N elson. I  think  y ou could . I  d on ’t th in k there is any place 
in  the world  where t hi s in st ru men ta lit y has to  be  used.

Air. F raser. Th an k you ve ry much.
Mr. Zablockt. Tha nk  you, Senator . I  know your  tim e is valu able. 

We  appre cia te your  coming before  t he  c omm ittee  th is mo rning. Yo ur  
tes tim ony was ve ry h elp ful .

Sena tor  Nelson. T ha nk  you. I  apprec iat e the op po rtu nit y.
Mr. Zablockt. Our  next witnesses  are  Re prese nta tive Pa tr ic ia  

Schro ede r of  Colorad o an d R epres entat ive  Jo hn  De llenback of  Oregon. 
We  will he ar  the m as a team.

The Ho norab le Wavn e Owens of Utah,  who is the chief  s pon sor  of 
the resolu tion  before  us is un fo rtu na te ly  ill and the refore  una ble  to 
ap pe ar  th is mo rning.

We  will  hear Congres swoman  Schro eder first .

STATEMENT OF HON. PA TR ICIA  SCHROEDER.  A RE PRESEN TA TIVE  
IN  CONGRESS FROM TH E STATE OF COLORADO

Mrs.  Schroeder. Th an k you.
First , if  it  is all righ t with the committ ee. I  would ask  unanim ous  

consent th at  m y wr itt en  sta tem ent be ins ert ed  in the  record  and the n 
at tempt  to  briefly  su mm arize some o f t he  thing s th at  I  t hi nk  a re most 
im po rta nt .

Mr. Zablocki. W ith ou t objection,  your  complete sta tem ent will  be 
made a part  of  t he  record  af te r your  oral sum mary.
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u. s.  po sit io n : no  fi rs t u se , bu t re ta in  ca pa bility

Mrs. Schroeder. M r. Ch air man  and mem bers  of  the committee, I  
am del igh ted  t hat  you decided to focus  on th is  a rea . I  have to  confess  
th at  the  way  I  became inte res ted  in  it  was because  we have  one of these 
lar ge  s tockpiles of chemical weapons  in my backyard in Denver , and  
so there was an imm edia te concern, and th at  is why  I becam e very  
intere sted in wh at was going on.

I proposed to dir ec t my  r em ark s m ain ly to  th e sta tus of  th e nego tia 
tions in Geneva of  th e Con ference  of the Com mit tee on Disarma ment.  
La st  Au gust, in 1973,1 att ended sessions f or  over a week in Geneva as 
a Hou se of Repre sen tat ive s observe r appo int ed  by the  Speak er. The  
sta ted  pos ition of the  Un ite d State s at these mee tings as reg ards  
chemical weapons was th en a nd rem ains tod ay  as  fol lows : W e will not 
be the  first to  use them , but re ta in  a chem ical capabi lity in orde r to 
deter  enemy use of  such weapons, and to provide  a re ta lia to ry  option 
in the  event d ete rrence  fa ils.  We ins ist,  mo reov er, t hat any  m ean ing ful  
agre ement  re st ric tin g thes e weapons be accomp anie d by ver ification 
procedures capable of  pro ducin g the requis ite  observatio ns or da ta 
en tru ste d to nations  wishing  to rea ssu re themselves.

MAIN  THREAT IS TO EUROPE

So in essence wh at we are  sayin g is t h a t we will nev er use chemical 
weap ons first.  Then what the  Geneva conference is looking into is 
wh eth er we can come to  a mul til ateral  agreem ent  on pro hib ition  of 
develop men t or pro duction or stockpile. There  is no agr eem ent  a t the 
mom ent, and  any  one of these three thin gs , or  al l of or some com bina
tion, m igh t be the  sub jec t of  agreement.

I would like  to  look at the U.S.  posi tion because  I  fee l i t is one o f the 
reasons these ta lks have been sta lled fo r about 2 ye ars. I th ink in say ing  
th at  we w on’t use these weapons  f irst , but need  th em to de ter , we  have 
to examine w ha t t he  th reat  would be to t he Un ite d Sta tes . I  th in k t hat  
the  t hr ea t to  the geograp hical Un ite d State s p er  se is  very, very small. 
The main t hr ea t is to  our NAT O All ies  in E uro pe.

COU NTERME ASURES FOR CW

I  th ink also in looking  at  the  th re at  we often bl ur  chem ical  and  
nuc lea r concepts. I  th ink th at  unlike nucle ar arm s we do no t need  to 
worry  so much abou t bala nce because I  don’t th ink th at in th is  are a 
deterrenc e lies in our  ab ili ty  to  respon d in kin d, one fo r one, ma inl y 
because in chemical warfare  the re are  defe nsive measures th at will  
work. We don’t have tlie same defens ive  ca pabi lity wi th respec t to  
nucle ar weapons.

Let  me exp and . As anyone  in the chem ical war fa re  area knows you 
can defe nd your tro ops again st the use of chem ical weapons th ro ug h 
such  basic  counte rmeasures a s masks and  ponchos an d o ther such equ ip
men t. Gr an ted  it is cumbersome, bu t it is ava ilab le. Th e effective use 
of chemical weap ons by eit he r side , then , means seiz ing  th e tacti ca l 
ad vanta ge  of su rpris e—to  su rpris e the othe r side by  us ing  th em  first.

An d obviously, if  any  country  in ten ded to  use the m ag ain st us, it  
is going to  be  p rep ared  to defen d ag ains t them  if  we. res pond i n kind. 
Th ere fore,  I  t hi nk  we have to  re exa min e o ur  po sit ion  th a t we a re only
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h o l di n g t h es e c h e mi c al w e a p o ns t o  d et er  t h e ot h er si d e, b e c a us e I  w o u l d 
t h i n k t h at  a n y o n e w h o w o u l d us e t h e m fir st a g ai n st us w o ul d b e a d e 
q u at e l y pr e p ar e d t o d e f e n d a g ai n st o u r c o u n t er us e.

I N A D E Q U A T E F O R W A R D D E P L O Y M E N T
✓

N e xt, I t h i n k t h at  if t h e  r et ali ati o n i n ki n d w er e tr ul y eff e cti v e — 
a n d N A T O  is t h e  m a i n ar e a w h er e I t h i n k t h e u s e of c h e mi c al w e a p o ns 
is t h e m ost pr o b a b l e —i t s e e ms t o  m e w e d o n ot h a v e a d e q u a t e f o r w ar d 
d e pl o y m e nt. As y o u k n o w, t h er e is o n e ar e a i n G e r m a n y w h e r e w e 
h a v e st o c k p il e d c h e mi c al w e a p o ns. T h e s u p p l y is s m all a n d i f w e w er e *•
t o n e e d t h e m  i n t h e E u r o p e a n T h e a t er  w e w o u l d h a v e t o ai rl if t t h e m 
fr o m t h e U n it e d St a t es, w hi c h w o u l d m e a n a gr e a t d el a y. S o I t h i n k 
if w e ar e r e al l y s eri o us a b o u t n e e di n g t h e s e w e a p o ns t o r es p o n d i n  ki n d, 
w e c e rt a i nl y h a v e n’t d e m o nst r at e d t h at n e e d i n o u r d e p l o y m e nt ?
p oli ci es.

V E R I FI C A T I O N P R O B L E M S

M a n y h a v e a r g u e d t h at  w e c a n n ot h a v e a n a gr e e m e nt b as e d o n g o o d 
f a it h  al o n e, a n d i n sis t o n f o ol p r o o f v erifi c ati o n. T h e pr o bl e m  wi t h 
c h e m i c al w e a p o ns, of c o urs e, is t h at  y o u c a n st o r e t h e m al m ost a n y
w h er e, y o u c a n m a n uf a ct ur e t h e m al m ost a n y w h e r e. A g ai n, w e h a v e 
a d iff er e nt ki n d of a ni m al t h a n  i n  t h e n u cl e a r a r e a.

I t h i n k w e als o h a v e t o b e v e r y c a r ef ul a b o ut t h e pr oli f e r ati o n, b e
c a us e c h e mi c al w e a p o ns ar e  m u c h c h e a p er t o m a n u f a ct u r e a n d al m o st 
a n y c o u ntr y wi t h a n y  m a n uf a c t u ri n g a b ilit y c a n m a k e t h e m . M a y b e 
w e h a v e t o l o o k at t h is a g ai n a n d c o ns i d e r w h et h e r t h e ki n d  of v eri fi c a 
ti o n t h at w e h a v e r e q uir e d i n t h e n u cl e ar ar e a mi g ht n ot b e l ess cr iti
c al i n t h is ar e a.

R E A S O N S F O R A M E R I C A N P O L I C Y

W e ll, w h y d o I t h i n k w e h a v e n o t l o o k e d at o u r p oli c y t hi s w a y a n d  
h a v e n o t r e c o ns i d e r e d o u r st a n c e i n G e n e v a ? I t h i n k p ar t of t h e r e a 
s o n f o r t h e i nt ell e ct u a l st e ril it y  of A m eri c a n p oli c y i n G e n e v a h as 
b e e n t h e S A L T  I b a c kl a s h, t h at  w e h a v e b e e n a lit tl e  c o n c e r n e d as t o 
h o w f a st w e w a nt t o pr o c e e d, af t e r s o m e of t h e  c o m m e nts o n S A L T  I.

A n ot h e r is t h is d i pl o m ati c st a r e d e cisis t h at  I m e nti o n e d b ef o r e. I n  “4
ot h er w or d s, w e t a k e a n u cl e ar v eri fi c a ti o n f or m u l a a n d b e c a us e w e 
f e ar t h e pr e c e d e nt o f a n yt hi n g l es s t r y  t o a p pl y- it t o a n ot h er cl ass o f 
w e a p o n s t h at  is n o t a n a l o g o us at  all. W e  s a y if  w e c a n n ot h a v e o n
sit e  i ns p e cti o n, o r w h at e v er els e, w e c a n n ot pr o c e e d t o n e g oti a t e. ' <

Fi n a ll y , t h e  C o m mitt e e o n Di s ar m a m e nt is a m ult i n a ti o n a l gr o u p, 
a n d u n f o rt u n a t el y i n o u r c o u ntr y it  s e e ms t h at  w e h a v e p u t l o w p ri 
orit y o n m ultil at er al n e g oti ati o n s a n d h a v e d o n e m u c h b e tt e r wi t h b i
l at e r al a gr e e m e nt s, as w e k n o w fr o m j u st h a v i n g h e a r d t h e di s c uss i o n 
o n t h e G e n e v a pr ot o c ol.

I N V E N T I O N — T H E M O T H E R O F N E C E S S I T Y

T h e n, t o o, t h er e is t h e m att er of i n sti t uti o n a l i n e rti a. I n  1 9 6 2 t h e 
Ar m y M a t eri el C o m m a n d a bs or b e d m a n y of t h e f u n cti o n s of t h e ol d 
C h e mi c al C or ps. T h e y ar e n o w a s ki n g  t o r e c r e at e a n e w ki n d o f c h e mi 
c al w e a p o n, a b i n a r y. S itti n g  o n t h e Ar m e d S er vi c es C o m m itt e e I m ust

I
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say that  once yon vest some bureaucratic branch with a certain  weapon 
system it is unlikely th at they are going to come in and ask you to dis
mantle tha t weapon system or to hal t its improvement. So I think  we 
have a case of tha t holding us back, too.

CH ANG ES  DIC TA TED BY  TE CH NO LO GY  ABIL IT Y

We almost find these different groups saying tha t if we have the 
technological ability to change directions then we absolutely must; 
invention becomes the mother of necessity.

* So what I am saying is that I certainly  commend the committee for 
looking into our national policy on chemical weapons. I think any
thing we can do to restate it, to clarify it, would certainly help the 
American negotiating team in Geneva.

* I th ink our Arms Control and Disarmament Agency under Dr. Ikle 
is doing an excellent job.

I certainly appreciate the opportunity to tes tify here this  morning. 
Thank you.

[Mrs. Schroeder’s prepared statement  follows:]
P rep ared  Sta te m en t of  H on . P atr ic ia  Sch ro ed er , a R ep res en ta ti ve in  Con gr ess 

F rom t h e  Sta te  of  Colorado

Mr. Chairman, I very much apprecia te the opportunity to appear before tills 
subcommittee today. I feel these hear ings  can prove most useful in determining 
why the Conference of the Committee on Disarmament appears  to be stalled on 
the issue of controll ing the development, production, stockpiling and use of 
chemical warfa re weapons. A thorough analysis of the  issues involved niay 
encourage representatives of this  government to develop an affirmative position 
of the ir own, thereby moving the Geneva negot iations off dead  center.

I do not prete nd exper tness in the subtleties of inte rna tion al arms  negotia tions  
or, fo r that  matter, in the technology of chemica l weapons. Las t ye ar’s disclosures 
of a letha l chemical stockpile in my Denver backyard, though, brought me in 
quick order  to begin learn ing all  I could about this  pa rt of our mil itary arsenal 
and efforts to negotiate its  demise.

The CCD was organized in 1962 a s the Eighteen Nation  Disa rmament Con
ference. It  was enlarged to 26 members in 1969, at  which time it  was given its  
cur ren t name. While public atte ntio n has tended to focus in recen t years on the 
intercontinental  dashes of our talented  and  ubiqu itous Secretary  of Sta te and 
his essentially  bipolar approach to issues of disarmament, it should not be for
gotten that  the CCD has played a pivotal or cont ribu ting  role to a number of 

f  major arms  control  agreements , including the limited test  ban trea ty, the nuclear
nonproliferation trea ty, the seabeds arms contro l trea ty, and, most recent ly, the 
convention banning biological and toxin  weapons. Moreover, precisely because 
the CCD membership  involves many nations, including severa l which would 
hardly qual ify as world powers, its accomplishments should be cher ished  and its 
continued existence  regarded as an imp orta nt goal of American foreign policy. 
Las t October’s events in the Middle E as t should serve to refresh our recollect ions 
of how the problems and disillusionm ents of small nations ine vitably affect
the secur ity of larg e ones.

In August, 1973, I attended several  CCD sessions in Geneva as a House of 
Representatives observer appointed by the Speaker. The sta ted  position of the 
United States as regards chemical weapons was then, and rema ins to this  day. as 
fol low s: We will not be the  fi rst to use them, but  we re tain a chemical capa bility 
in order to dete r enemy use of such weapons, and to provide  a retaliato ry option 
in the  event deter rence  fails. We insist,' moreover, th at  any meaningfully com
prehensive agreem ent res tric ting these weapons be accompanied by verification 
procedures capable of producing the  requ isite  observations  or da ta and. in 
addition, entrus ted  to the  nations  wishing to reassure themselves. (For  a more 
detai led discussion of the  verification question  I refe r the  subcomm ittee to the 
“Work Program” (CCD/360) submitted  to  the  Conference by the U.S. delegation 
on March 20.1972. As fa r as I know, thi s is the  la st cons truct ive cont ribution our 
government has made to the progress of th e negot iations .)
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That position, enunciated time and again by Ambassador Joseph Martin , Jr .— 
usual ly as pa rt of the critique  of proposals subm itted  by other natio ns—stru ck 
me as a non-star ter, more an excuse for not reaching agreement than an atte mpt 
to reac h one. This  perception was shared by the  delegates of severa l attending 
nations and, as I was to learn through private discussion in subsequent months, 
by a number of indiv idua ls within our own arms control  establ ishment. Among 
those most conversan t with  the problem of contro lling the weapons of chemical 
warfa re and most anxious to solve th at  problem a number of premises are  ac
cepted a s beyond disp ute:

Fir st, the United States (proper)  faces  no th reat  w hatsoever from a chemical 
wa rfa re attack.  To the  extent any th reat  exis ts at  all it is to our NATO allies  
as pa rt of a  massive at tac k by Warsaw Pa ct Nations.

Second, unlike  th e situatio n that  applies with respect  to  the nuclear balance of *
terr or,  the prim ary deter rence  to a nerve gas a ttack  is  no t the ability to retali ate  
in kind. Casualitie s f rom such an att ack can be reduced to negligible proportions 
through the utili zation of counterm easures as basic as a pancho and a gas mask.
The intr insic tact ical  adva ntage res ts therefore with  the nation init iat ing  a sur- 
prise  first-use of chemicals. Such a nat ion is likely to ant icip ate  retalia tion  and *
equip its  troops with  app ropriate defensive  materia ls. The real deter rence  to a 
surp rise  a ttac k, then, is an adequate chemical defense  plus the  credible th reat  to 
ret aliate  with convent ional or tac tica l nuc lear  weapons depending upon the 
severity of the  in itia l att ack .

In this  area , it  is worth noting th at  nei ther we nor our European  allies  are  
eith er adequately  tra ined or equipped to defend ourselves  aga inst a nerve  gas 
attack. Army chief-of-staff, General Creighton Abrams, admi tted as much thi s 
pas t Feb ruary in his post-mortem on las t October’s war  delivered to the House 
Armed Services Committee. In one respect t his  indicates an area where improve
ment is necessary. Perhaps more importantly  it  shows the low probability our 
mili tary  p lanners atta ch to such a n at tack .

Third , even were retalia tion  in kind an  effective dete rren t, the abil ity of NATO 
forces to do so effectively is limited. Due to excessive resupply times, chemical 
weapons stocks positioned in the  United States cannot be considered  pa rt of a 
credible  r eta lia tory possibili ty. F urt her, the re is only a single NATO storage  are a 
for chemical weapons, located in Germany. That Government  would be f ar  from 
unhappy to see those stocks removed and, in any event, would be precluded by 
West German political exigencies from approving expanded faci lities  o r even the 
introduct ion of new types  of chemical  weapons.

Fourth, a number of the world’s indu strialized nations have the capab ility 
today to produce chemical wmrfare weapons. Agreements to limi t the  production 
or stockpiling of chemical warfare agents are  at  best difficult to moni tor and 
would always be subject to sub stan tial  reliance on the good f aith of the  signa
tory nations. From a technological point  of view, un like those systems regulated 
by the  SALT I accords, for  example, ai r or satelli te recognizance would be of 
limited, if any, use. And the opportun ities  for the secre t man ufacture and 
storage of nerve gas a re subs tant ially un limited .

Fif th, a unila teral renuncia tion or an unverified comprehensive prohibition 4
on all or pa rt of the activ ities  rela ted to the conduct of chemical wa rfa re would 
not increase the  risk  to U.S. or NATO forces and  may in fac t decrease it  by 
placing political and, perhaps,  m ilita ry constra ints  on potent ial aggressor nations.
Again it is worth noting  the prim ary con strain t aga inst  surp rise first-use by 
an enemy comes not from our essen tially  f ictitious abil ity to retali ate  in kind but  >
from effective, passive defenses plus our abil ity to respond with  convent ional or 
tactical* nuc lear  weapons as the  occasion may dicta te. That sort  of deter rence  
would not be hampered and might actually be enhanced by our abandonment of 
the chemical wa rfa re concept altogether.

Given these  widely shared premises  and juxtaposing  them with  the  American 
bargaining position it  was not surp rising to see the  CCD adjourn las t summer 
in an atmosphere heavy with pessimism and with several  of the par ticipat ing  
natio ns—natio ns otherwise friendly toward the  United States—dubious as to 
American intentions . The Adm inis trat ion’s autumn decision to press  ahead with 
the development of binary nerve gas weapons furth er  blackened the  picture .

Where many natio ns las t summer regarded  the United States as having  
assigned a ra ther  low prio rity  to CCD activitie s, by mid-March as the 26 nations 
reconvened one of the  more influential  western delegates (Dr. Alfonso Garcia 
Robles, Leader of the  Mexican Delegation)  went so fa r as to suggest th at  we 
planned to trigger  a chemical arms  race. Indeed  the mood of the CCD a t this



point is such that  if an agreement imposing meaningful  rest rict ions in the  are a 
of chemical warfa re is not soon achieved the  existence of the  organiza tion will 
he threa tened .

My purpose here  is  not  to und ertake an exhaustive  review of the mil itar y and 
nonmilitary pros and cons of the  binaries, Mr. Chairman, which as you know 
involve two “relatively non-toxic” chemicals capab le of generating leth al nerve 
agen t when mixed. I believe othe r testimony will address these  questions.

Ra the r my intention is to assess binaries from the standpoint of their impact 
on the  ongoing work of the  CCD, and here my conclusions can be summarized 
in a  single word : disastro us.

While  bina ries add lit tle  to America’s anti-chemical wa rfa re dete rren t, they 
do significantly add to such verification problems as  already  exist. Even the 
definition  of  agents to be included in an accord would not be easy. When we dea l 
with  binaries , af te r all, we are  dealing  with  sets  of indiv idually harmless or 
relat ively  harmless substances, chemicals th at  may have perfectly benign non
mil itary value to the  privat e sector. The production of many such substances  
could be accomplished by a nat ion ’s commercia l chemical indu stry . Indeed, this 
is one of the binarie s’ prime recommendations. How then would an agreement 
banning binar ies along with tradit ion al nerve  agent be worded? How could it  
ever be policed? What assurances could the re ever be that  exis ting stockpiles  
have been destroyed ?

This, however, is only pa rt of the problem. Pro life ration is another. There is 
much apprehension that  binary chemical weapons would become the “poor m an’s 
atom bomb.” They are  of fa r gre ate r mil itary significance to sma ller countries  
tha n to l arger ones, and, given the ir hera lded  ease  of manufactu re and tran spo rt, 
pressures on the  m ajor  powers to a ssi st their  smaller allie s by  equipping them  to  
use the binaries  would eventually become severe.

Then there is the  matt er  of forward deployment of any bina ry weapons 
or agents produced by the United  States . Included in this  y ear 's mili tary  budget 
are  funds to commence the manufactu re of binary agents at  the Army’s Pine  
Bluffs, Arkansas  faci lity . Common sense, though, tells us that  these  chemicals 
can serve no effective purpose in Pine Bluffs, or for  th at  ma tter , anyw here  else 
in the United  Sta tes.

The howitzers,  missile warheads,  air craf t massive-bombs, cluster-bombs, air-to- 
ground rockets and air craf t spray-tanks that  will eventually fire these  chemi
cals—as well as the agents themselves—would t ake  weeks or months to tr anspo rt 
in an  emergency and would, in the  process, absorb a considerable percentage 
of our a irl ift  capacity.

Yet the alte rna tive Of forw ard deployment is equally  unacceptable. It  would 
play havoc with the politics of our western European  all ies, introduce  a new and 
mischievous element into  ongoing MBFR nego tiatio ns and grea tly increase the 
risk th at  our puta tively defensive motivations could be misconstrued  by the  
Soviets thereby  encouraging development and deployment  of the ir own binary 
chemical arsensal.

Small wonder then that  ou r decision to commence production of bina ry weapons 
has been greeted with  alarm by many members of the  CCD. Small wonder  that  
many par ticipan ts in internatio nal  arms  contro l efforts, including several staff 
members of the  American team, would prefe r an accord banning chemical weapons 
based  upon limited verification, self-verif ication or no verification at  all to the 
position, or more correctly the nonposition, of the  United States . The la tte r 
substitutes for the uncerta inties of an arms contro l agreement  the cer tain ty of 
a new an d dangerous chemical arms  race.

Wha t accounts for  the  intel lectual and moral ster ility , the tota l lack of inno
vativeness, of the cur ren t American posture?  Severa l suggestions have been 
advanced by those closes t to  the scene.

First, there was the unfortunate  backlash aga inst  the SAI T I accords from 
cer tain segments of the public  and the Congress. The Administ ration, having 
been once smitten , is now somewhat gun-shy abou t bringing home agreements 
which do not on the ir face reflect a major American bargainin g victory. This 
is par ticu larly tru e in the  current period when Preside nt Nixon, to par aph rase 
Von Clauswitz, is attempting  to keep his right  flank strong.

Second, there is the  preceden tial element to any agreement  negotiated. We 
have for  abou t two decades insis ted upon on-site inspect ion with respec t to cer
ta in  types of agreements  in the  are a of nuc lear  weaponry, and while  banning 
nerve gas is an entirely different matt er  the re is at  work bur eau cratic fear  of 
what can best be termed diplomatic s tar e decisis.
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Third , the  plain fact  i s th at  we have not  as signed a very high recen t prio rity  
to CCD affair s, includ ing the control of chemical war fare . We have had diffi
culty gaining domestic approval  of pas t multi-l ateral arms treaties and protocols 
and  our  emphasis today is on the bi-l ater al approach. In  the gra nt orchestra tion 
of all  ou r interna tion al negotiat ions, everything is playing second fiddle to  SALT, 
including CCD.

But above all else the real answer may lie in the  sor t of ins titu tional  ine rtia  
that  tends so often to gene rate policies. The Army Mater iel Command, which 
in 1962 absorbed the funct ions of the  old Chemical Corps, would af ter all have 
very litt le to do—particularly in the  ligh t of the rest rict ions placed upon its  ac
tiv itie s by the  Congress in 1969—were it  not developing, procuring and stock
piling  one variety of nerve gas or another. The development of b inaries promises 
to ripen  into a $1.5 to $2.0 billion effort that  will keep the Mater iel Command 
in business at  leas t through 1985. And while the  program itse lf crea tes more 
problems tha n it  solves, that  seems a ma tte r of lit tle  concern. As one Briti sh 
criti c of the  binary program recently no ted: “In circles where technological 
prowess is highly valued, it seems to be a  fac t of l ife th at  the  mere existence of 
a technological solution, even one to a problem or no obvious moment, has a 
tendency to upgrade the  sta tus  of the problem to th at  of a bad situ atio n requir
ing immediate remedy.” Invention, in other words, becomes the  mother of 
necessity.

This may all seem a bit  cynical, but  my exposure to this problem has per
suaded me t ha t chemical wa rfa re is imp ortant  chiefly to the old Chemical Corps, 
that  the  Army Materiel Command is  the  prime mover with in government circles 
for experimentation in the are a and the prime road block to inte rna tional  accord. 
I am furth er  convinced that  the Arms Control and Disarmament Agency under 
the aide leadership of Fred C. Ikle could press  meaningfully  ahead  in the  direc
tion of inte rna tional  contro l of l ethal chemical weapons if it had the active sup
por t of i ts own Sta te Department, even of modicum of encouragement from the 
White House and the prodding of a concerned and enlightened Congress.

That is why these  pa rticu lar  hear ings  can prove so positive a force. This will 
be a  crit ical  yea r on the  arms contro l fron t. Accordingly, I believe that  govern
ment witnesses should be drawn out in a number of areas . Is the re any reason 
for  techn ical—indeed insoluble—verifica tion problems to permanent ly block an 
accord? I submit the  answer  is no. Would the  expenditure of funds for  the pro
duction of binary chemicals threat en the life and work of the CCD? I suggest 
the  answer is yes. Does the  development of such weapons, either as a reta lia tory 
option or as a deterre nt, serve our nat ional secu rity?  No. Would such develop
ment and deployment  impede  verification of and compliance with any agreement 
and grea tly complicate  r elationsh ips with  allies,  adversa ries  and the other mem
bers of CCD? Yes. Are there at  leas t two dist inct  voices within the government 
on this  subject—those of the  Chemical Corps and the  ACDA? Yes. Has  the CCP 
suffered from the fai lur e of this  government to assign a high diplomatic priority 
to i ts  work ? Yes. And, would the  Conference benefit from the presentation  of an 
imaginative , concrete and comprehensive American proposal? Yes again.

Mr. Chairman, now th at  I have answered most of my own questions, I would 
be delighted to attempt to respond to some of yours. Again, I apprecia te your 
inv itat ion  for me to appear here and express my views and concerns.

Mr. Z ablocki. Tha nk  you, Mrs. Schroeder.
Mr.  Dellenback.

At

*

4

STATEMENT 0E HON. JOHN DELLENBACK, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE 0E OREGON

Mr.  Dellenback. Mr. Ch airma n. I  would ask  also fo r th e sake o f th e 
subcomm ittee  th at my fu ll sta tem ent might  be ma de p ar t o f th e re cord, 
and  t hat  I  be pe rm itted  to  make a br ief sum mary ra th er  t ha n to rea d 
the  sta tem ent  t o you which has  been supplied to the mem bers  of the  
subcommittee.

Mr.  Z ablocki. W itho ut  object ion, you r sta tem ent w ill be made p ar t 
of th e record a fter  you r summary.



21

UN ITE D STATES AT TH E HEART OF CW IMP ASSE

Mr. Dellenback. I  would say just a few things, if I may, tha t I 
have touched upon in p art  in my statement and par t not. I t seem§ to 
me that  for  fa r too long a time now the United States has real ly been 
at the heart of this impasse. We are a t a unique time now to study the  
matter as this subcommittee, deserving some commendation for so 
doing, has determined you are going to do.

It, is time that  a clear position was determined. The Vietnamese situ- 
ation—which was at the hear t of our difficulty for so many years 
because we were in the process of utilizing weaponry which caused 
problems in going forward with the ratification of the protocol—that 
is now behind us. We no longer have to face t hat  pa rticu lar situation, 

• and hopefully  we are in a position which is much f reer as to what we
now can do.

CRITICAL TIME

We are also, for another reason it  seems to me, ISIr. Chairman, at a 
critical time as to why we should move now. And tha t is tha t we face 
the decision time as to whether we are going to proceed with this 
proposed Army program to switch to binary chemical munitions. 
Before we allow the military  to go forward with tha t kind of a move T 
think Ibis subcommittee and the Congress ought to be facing the ques
tion of whether we need or want this arsenal of chemical weaponry. 
Because this is not only a question of what is happening with  the 1925 
protocol, what is happening with the 1972 biological convention, what 
is happening with the proposals tha t are in Geneva at the present time, 
but it goes way beyond that.

ARE CBW ADDITIONS NECESSA RRY?

1 would re fer this subcommittee to something which is already in 
the minds of some of you. In  fact as early as 1969 a group of 15 
of my Republican colleagues and I made a study on th is which was 
entitled. “CBW and National Security.” We published it  on Novem
ber 3, 1969. If  I  may, Mr. Chairman, I would submit this or another 
copy of it to the subcommittee for its records.

Mr. Zablocki. Withou t objection, the study will be incorporated in 
the appendix of the hearing.

Mr. Dellenback. Essential ly it seemed to  us tha t the heart ques- 
tion, as well as the h ard question, is do chemical and biological weap
ons make a positive and necessary addition to our already impressive 
arsenal. I submit th at is part  of what your subcommittee, Mr. Chair
man, is really in the process of looking at at the present time. The 
conclusion which is spelled out in our study is tha t in comparison 
with conventional and nuclear weapons CBS, chemical biological sys
tems, were neither more cost-effective nor more certain to prove a 
deterrent  to either limited or all-out  war.

RIS KS OUTW EIG H ADVANTAGES

Furthermore, the risks involved in developing CBS weaponry 
seemed to us to far  outweigh any dubious advantages of such a system. 
We went in to the details of that and we came out with certain recom-
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mendations. I am pleased tha t since the time of that report  the United 
States has made some progress along the  lines which we recommended 
in our study. You will recall th at in late  November of 1969 President 
Nixon announced a series of decisions which were based on a National 
Security Council review of our policy. All biological weapons—and 
later  on toxins were added to tha t—were denounced and the United 
States indicated tha t it would never be the first to use lethal or in
capacita ting chemical weapons. I rr ita nt  gases and herbicides were not 
included at tha t time. The President also said he would submit the 
1925 Protocol again  to the Senate, and he did so.

TH RE E STAGES : DEV ELO PME NT, PRO DUC TION, AND STOC KPILI NG

Since tha t time—and i f I may, I  would say this in further  elabora
tion of the question you asked, Mr. Fras er—the question is where do 
we now s tand in connection with the protocols and conventions? As 
I understand the situa tion there is, of course, the 1925 Protocol which 
has been hanging fire for 49 years without  our having acted on it. 
In  addition to tha t there is a convention tha t came forth in 1972 
tha t dealt with the development, production, and stockpiling of bio
logic and toxin weaponry, and that is actually out. The convention was 
submitted to the Senate for ratification  in  August 1972, and the Sen
ate has not acted on that.

The present impasse tha t is takin g place in Geneva, as I under
stand it, goes to  the  question of development, production, and stock
piling  of chemical weapons. This means the question is in three stages. 
Two stages are in the hands of the Senate a t the present time with no 
action to date, and the thir d one locked in an impasse at Geneva at the 
present time.

IMPORTAN CE OF U.S.  RATIF ICA TIO N

Mr. Chairman, you asked the question of Senator Nelson when he 
was here about why American ratification of the 1925 Protocol is 
important, and if  I  may add to what was said a t that time in response 
to it, I would suggest t ha t there are at least three good reasons: The 
first of which is tha t the United States was among those who originally 
proposed the Protocol in 1925, and our failure now afte r 49 years to 
rati fy it has been a constant source of embarrassment to any furth er 
negotiations. Anytime we get to a very sticky situation and we are 
proposing something it is thrown back at us tha t the proposal we 
produced in 1925 has never been ratified by our Government. Tha t is 
a sticky first hurdle for our people to get over.

Second, ratification which would present us with action taken by 
the Congress would have a very important binding effect for the 
future. While the President has taken steps a t the  present time—and 
I am pleased with the steps tha t he has taken—those are subject to 
reversal at any time in the future that a President elects to reverse 
them. However, i f once we rat ify  tha t Protocol then we have taken 
a significant action in the form of a Congress moving into the issue, 
and it has much more effect in the future.

Third, Mr. Chairman, it seems to me th at the ratification of tha t 
Protocol would very much enhance our efforts at Geneva to move for
ward from here. The impasse tha t is hanging us up there could very 
well be broken by that. So I would suggest at least those three reasons
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fo r ma kin g th is a firs t pr io rit y in con sidering wh at we should  do.
I won’t go int o the  discussion  as my sta tem en t does as to where we 

are  at  the  prese nt tim e and why we have no t rati fied . You an d th e 
othe r mem bers  o f th is subcommitt ee are at  l east as aw are  of  t hat as I.

NE ED  TO MO VE FORW AR D

I th in k I  wou ld end up say ing  th at  the  cu rre nt  session  in Gene va, 
which is i mp or tan t, should  be moved forwa rd . As you know, i t is  hun g 
up  o ver  tw o main prob lem s: One, we are  ins ist ing on some acceptable 
means of  ver ification th at  the terms  of  the  conven tion  wou ld be ca r
rie d out,  a nd th at  has problems att ached to it. It  is no t a simple t hin g.  
Second, we are  conc erned wi th the difficulties in seg reg ati ng  specifi
cal ly w hat  chemica ls sho uld  be conside red weapons.

We need to move for wa rd. Th is is a time where i t seems to  me that 
we see a  th ird stag e in the  deve lopm ent of  an  ind iv idua l’s involvem ent  
wi th society.  Wh en it  was merely a case o f wh at an indiv idua l did we 
could deal  wi th wh at  was a crime and what was a fa ul t, and w e co uld 
con trol  the  ind ividual.  An d then  we came into the sit ua tio n where a n 
ind ivi dual was  set off ag ain st a na tio n at  times. An d here we are  at  
the prese nt tim e where we must, un de r ce rta in  circums tanc es, subor
din ate  i nd ivi du al rig ht s because the  r isk  to t he  N ation  is so g reat  that  
the ind ivi dual rig ht , in lim ited degree, mu st be sub ord ina ted  to  this .

We are  almost,  it  seems to  me, wi th th is  kin d of  weapo nry  to  the  
sit ua tio n where t he  in ter est s of  hum an ity  are  a t stake. An d we cannot 
affo rd to pe rm it fu rthe r dev elopment of  th is  kin d of  chem ical weap
onry because ju st  as if  s ometh ing  t hrea tens  t he  s tat e then  ind ivi du als  
are  go ing  to  go by the wayside  i f t he  s tat e is d amage d, so also i f some
th in g real ly threate ns  hu man ity  then  sta tes  are  going  to go by  the 
way side  i f hu man ity  fal ls,  and  th is is pa rt  of  wh at  is at  s take at  th is  
pa rt icul ar  moment.

U .S . ON LY  M A JO R PO WER  NO T TO R ATIF Y PROTOCO L

I f  I  ma y make one more state me nt i n respo nse to Mr. Bie ster. I  th in k 
th at  you will  find , Mr . B ies ter,  th at  the  P eople ’s Repu blic o f Ch ina  ha s 
rat ifie d the protocol. Tha t t he  U.S.S .R. has rat ifie d the pro toco l. T hat  
We st Germany  has  rat ifie d the  p rotocol.  That  F ranc e has rat ifie d the 
protocol. A nd  w ith  the  ra tif ica tio n by J apan  in 1970, the U ni ted State s 
is now the only  m ajor  power which has  f ail ed  to  do so.

You a re aware also  of  the  fact  th at on th e U.N . vote on w hethe r he rb i
cides  a nd  tea r gas  w ere inc lud ed in  t he  te rm s of  th e pro toco l, t he  vo te 
of  th ose  who went on record  on it  w as 80 to 3, and the only 3 nati ons 
th at  vo ted again st it  were Po rtu ga l, Aus tra lia , and the  U ni ted Sta tes .

I  th an k you very much, Mr. Ch air ma n, fo r th is  chance  to  be wi th 
you.

[Mr . Delle nba ck’s prepa red s tat em ent fo llo ws:]

P repared Stateme nt  of H on . J oh n D ell enb ack, a R epresen tat ive  in  Congress  
F rom th e  Stat e of Oregon

Mr. Chairman , I apprecia te th is opportuni ty to test ify  on my resolut ion, H. Res. 710, and  the other resolu tions  before the  Subcommittee dealing with the  question of Amer ican policy on the  use of chemical weapons in  warfa re.



24

From  what I know of your proposed hea ring  schedule, it appears  the subcom
mittee  w ill be giving thi s entir e question  a  very thorough review. I commend you 
for this. For too long now the United Sta tes has been at  the heart  of a n intern a
tional stalem ate in th e ar ea of both biological and chemical weapons disarmamen t 
because we’ve been unable to resolve some cruc ial points in disarmamen t pro
posals and the  Congress has y et to find i ts voice on th e issue.

Moreover, the time is now optimum for the  Congress to study  the  matt er  and  
determ ine a clea r position. We ar e no longer involved in the Vietnam war  where 
our own policy in using herbicides and  tea r gas placed us in an embarrassing 
position among those who had al ready ratifi ed the  1925 Geneva Protocol. Fu rth er
more, ju st  two months ago the Nat iona l Academy of Sciences released its long- 
awaited  report on 'The Effects of Herbicides  in South Vietnam.” While I have 
not  ye t read the ent ire report, I am hopeful  th at  i t will be helpfu l to the subcom- **mittee and othe r Members of Congress in eva lua ting  the wisdom of the U.S. 
decision to employ such weapons during th e Vietnam conflict and the ir value  to us in the future.

We are also a t a  point of decision on whethe r to proceed  w ith a proposed Army 
program to switch to binary chemical munitions a s we dest roy our curre nt stock- *
pile of mustard gas and nerve gas. The fiscal yea r 1975 budget requests some $6 
million for continued R. & D. on binary weapons and almost ano ther  $6 million  
to const ruct  a  facil ity a t Pine Bluff, Arkansas, to begin producing such weapons.
Before we allow the mil itary to go any fu rth er  with a new chemical weapons 
program, we must answ er the  question of whether we need or want an arsena l 
of chemical weaponry at  all.

Most important ly, the Pres iden t will be going to the Soviet Union for  another  
summit meeting in June, at  which poin t the  question of chemical weapons dis
armament will undoubtedly  be discussed. With  our delegation a t the Conference of 
the Committee on Disarmament in Geneva presently  facin g an impasse, a Con
gressional stat ement  on the ma tte r might contribute to the making  of some sub
stan tive  decisions a t the summit.

The particu lar  resolution  I introduced las t yea r deals  w ith two basic areas of 
this  iss ue : first, the inabi lity of the Senate to move forw ard with ratifi cation 
of the 1925 Geneva Protocol, and second, the need for a Congressional review of 
United States policies in the chemical wa rfa re field and  of our  reasons  for  in
cluding chemical weapons as p ar t of our defense program. Let me ad dress myself 
first to the second po int of why we should even be s tockpil ing weapons of th is type 
and wha t U.S. policy should be concerning the ir use.

In November, 1969, a group of 15 Republican colleagues  and  I  sponsored a study 
ent itled GBW and National  Security which discussed the tact ical  and stra tegic 
implicat ions of chemical and biological weapons. We began with the p remise t ha t 
the sole jus tification  for developing a nd produc ing biological and chemical weap
ons should res t in t he ir overa ll value to  our  nat ion al security . We could n ot accept 
the rationale that  we should pour  American money into  these  systems simply 
because othe r nations might be doing so. The question is, rat her, do chemical and 
biological weapons make a positive and  necessary addition  to our already  impres
sive ar sena l?

We examined the basic  cha rac teri stic s of the  various types  of these weapons 
and some of the problems involved with the ir use in mil itary situa tions . In  com
parison with our conventional and nuclear weapons, our study concluded that  
CBS was nei ther  most cost-effective nor more cer tain to prove a de ter ren t to 
eith er limited or all-out war. Furtherm ore,  the risks involved in developing and  *
stockpiling CBW seemed to us to outweigh any dubious advanta ges of such a system.

Another issue  we questioned in the s tudy was the contention that  OB weaponry 
is humane. While some of these weapons which merely inca pacitate th e enemy for 
a l imited time might  a ppear on the  su rface to be more humane than conventional 
weaponry, we noted tha t they are generally used in combination  with  conventional  
weapons, thus increasin g the at tack er’s chances of inflicting casualties . In  addi
tion, the potentia l ecological damages caused by these  weapons may be extensive, 
with profound  effects on future  generat ions.

Some would argue that  the use of CBW might enable us to maintain a low- 
level conflict and p revent rapid  escalation to  an all-ou t war. It  was our conclusion, 
however, t ha t “the possibility of esca lation resu lts from the breaking of t radi tion, 
not from the mili tary  mission these weapons are assigned. Their employment  in
dicates that  convent ional warfa re cannot do the  job and defeat is unacceptable.
Thus it is unlike ly th at  leth al chemical or biological agents could be considered 
less es calatory tha n tact ical  nu clear weapons.”
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Our final concern was that  the mere possession of chemical and  biological 
weapons increases the likelihood of the ir being employed. The ease with which 
we decided to introduce  chemical weapons into  the  Vietnam war  lends supp ort 
to th is contention.

Because the logical of our study  suggested th at  the disad vantages  of CBW 
fa r outweighed the ir margina l advantages,  we recommended careful considera
tion  of the following actions :

1) Elim inat ing all stockpiles of chemical and biological weapons, includ
ing any low-level chemicals  designed for mil itar y use. This  does not  include 
rio t control agents fo r crowd control i n the U.S.

2) Public izing th e results  of fu ture re search in  the  field of CBW.
3) Encouraging  internatio nal  agreements  on the prohibition of chemical 

and  biological production an d usage.
4) Rat ifying the 1925 Geneva Protocol.
5) Declaring that  the United  States will not use such weapons, but  will 

respond to thei r use by adversa ries  w ith appropriate conventional or n ucle ar 
force.

I ’m pleased to be able to say th at  since th at  time the United  Sta tes has 
made some progress along the lines recommended in our study . As the  Sub
committee Members will recall, shor tly af te r our study,  on November 25, 1969, 
Pres iden t Nixon announced a series  of decisions based on a National  Secur ity 
Council review of our policies. All biological weapons (toxins were included in 
Feb ruary 1970) were renounced and the  U.S. indicated th at  it would never be 
the first to use leth al or incapacita ting  chemical weapons. Ir ri ta nt  gases and 
herbicides, which the  United States was using in Vietnam, were not included 
in the ban on first  use. The President  also indicated he would submit the  1925 
Geneva Protocol prohibi ting the first  use of chemical and biological weapons to 
the  Senate  for ratif icat ion and he did so in August 1970.

Some progress was also made in disa rmamen t talks on thi s type of weaponry 
at  Geneva. The session in 1972 came for th with  a convention proposing to bar  
the  development, production and stockpiling of biological and  toxin weapons 
(something the 1925 Protocol failed to do) and  the  convention was subm itted  
to the Senate for  ratif icat ion in August 1972. Unfortunate ly, however, the 
Senate Committee on Foreign Relat ions has  not acted  on the Convention— 
apparen tly because it has locked horns with the Adm inis trai ton over the  1925 
Geneva Protocol.

In  comment on the  second major issue of ra tific ation of the 1925 Protocol , I am 
convinced that  American ratif icat ion of this tre aty is very imp orta nt for  thre e 
reasons.

First, it  was the U.S. which originally proposed the  Protocol in 1925 and  
our fai lure to rat ify  it  has been a constan t source of embarrassment to our 
diplomats. Second, ratification, represen ting action  by the Congress, would be 
binding on futu re Presidents , while our present stance could change with  a new 
Administra tion.  Third , the overall strength of the  Protocol would be reinforced  
and our efforts at  Geneva to eliminate  stockp iling would be enhanced by our 
ratification.  It  should be noted th at  with  Japa n’s ratif icat ion in 1970, the  
United States became the sole m ajor  power to fail  to bind itse lf to the Protocol 
provisions.

Why haven’t we ratified the Protocol ? Because to da te th e Presiden t has  ins isted  
on adding  a n inte rpreta tion th at  tea r gas and  herbic ides are not included in its  
provisions. I mus t agree with the Senate Committee. Tea r gas and herbicides 
should be included in th e prohibition.

It  should be clea r from the  vir tua lly  complete abstinence since 1925 from the 
use of t ea r gas in war th at  most count ries do in fac t believe it  to be out lawed by 
internatio nal  law. A U.N. General  Assembly resolu tion in 1969 Indicated th at  
the other partie s to the  Protocol felt  it covered tear  gas. If  we were to att ach 
an understa nding of a different sort, it  would only serve to weaken the force 
of the  agreement.

There are  additional reasons why a tear  gas rese rvation  is unnecessary  and 
unwise. Such a reservatio n would really  not preserve a valuab le mil itary option 
for  the U.S. T ear  gas is only effective aga ins t troops lacking simple gas masks. 
In addition, it  could probably only be used in operations where the  U.S. is not 
an ally of a Protocol adheren t which feels th at  the  use of tear  gas for  mil itar y 
purposes is prohibited. Both allies  would wan t to follow similar  weapons poli
cies an d the use of tea r gas by the  U.S. could easily lead to gas retaliation by our 
common enemy aga inst both the U.S. and its allies. This  would certainly be
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completely unacceptable to any rat ify ing  ally. Thus, rea list ic oppo rtuni ties for 
using tea r gas may be quite  rare.

As f ar  as herbic ides are  concerned, I am convinced the ir value  in  ass isting an 
att ack is overrated. When they are used to destroy crops which are meant for 
enemy soldiers, it  is  generally the civilians who suffer first and  most a s avail able  
food supplies  are  taken to feed the  combatants first. Furtherm ore,  once an area 
is cleared of foliage, it  may be avoided by the  enemy. The troops which would 
have opera ted in tha t area , however, will simply be deployed elsewhere, nega ting 
the  supposed advantage .

Last ly and most important ly, I believe we must consider the  very delicate 
psychological barrie rs exist ing in the world aga inst chemical or biological weap
onry and  the  repercuss ions of American use of tear  gas and  herbicides during 
the Vietnam war. As we indicated in our  1969 study, “by making them respect- **
able af te r an almost complete internatio nal  avoidance of them since W orld War 
T, the U.S. has  made a ll chemical weapons more at tra cti ve  in any futu re war. Once 
the  ba rri er  between conventional and  chemical weapons is broken, it  is difficult if  
not impossible to erec t new ones which dis tinguish  between categor ies of chemical 
weapons.” -

There are  several reasons why chemical wa rfa re would be a ttractiv e to many 
nat ions once inte rna tional  prohib itions aga ins t its  use could be easily  ignored.
Such weapons are  relatively easy to develop a nd comparatively  inexpensive if a 
nat ion feels  a need for a mass kille r to  improve it s security . The U.S. ha s a lready 
made scores of countries  awa re of the potentia l surface advantages th at  chem
icals  seem to offer by tra ining foreig n mi lita ry officers in the use of these  
weapons.

Smaller natio ns which are denied access to nucle ar weapons could easily  turn  
to CBW. Such weapons in the  hands of smal ler count ries which would not hesi
ta te  to use them would offset in significant degree the  advantage the  U.S. ma in
tains in indu stri al strength and conventional mil itary firepower.

For the above reasons, I am persuaded that  th e U.S. should renounce the futur e 
use of ir ri tant  gases and antip lan t agen ts in wa rfa re and rat ify  the 1925 Geneva 
Protocol as it now stan ds and as it  is interprete d by the  other par ties to the 
Protocol.

If  the  Adm inist ratio n were to agree to this , The Senate Foreign Rela tions 
Committee might move forwa rd on the 1972 Convention on th e Prohibitio n of the 
Development, Production and Stockpil ing of Bacteriological (Biological) and 
Toxin Weapons  and  on The ir Destruction . This  could also lead to furth er  prog
ress at  the  CCD meetings cur ren tly going on in Geneva. The cur ren t session in 
which we are  discuss ing a comprehensive agreement  on chemical weapons is 
still  stalemated, basically over two main problems. We a re insisting on some ac
ceptable  means of verification th at  the term s of the convention would be c arried 
out. and we are concerned about  the  difficulties in identifying and segregating spe
cifically what  chemicals would be considered weapons. In an effort to answ er our 
concerns, compromise suggestions have been offered by a group of non-aligned 
natio ns and also by Ja pan . Although ratif ication of the  1925 Protocol and the 1972 
Convention would not resolve these  problems, they might well increase optimism 
and  sense of purpose at  the  talk s and speed up progress in our summer session 
thi s year.

Regardless  of what othe r nations do. today in 1974 the question raised in our 
1969 study is stil l the main  issue. Are the  chemical weapons which our nation is 
stil l producing and stor ing necessary to our nat ional security?  Do they want *»
the risks  involved? I t is my contention th at  they do not. I commend you, my col
leagues on the  appropriate Committee of the House for looking hard at  this 
fund ame ntal  issue.

Thank you fo l your consideration.

u.s . army : wh y  we need chemical weapons

Mr.  Zablocki. I  wa nt to than k bo th of you fo r your excellent stat e
ments .

The ma ndate  of  the subc omm ittee , of  course, is to  dea l wi th all 
ma tte rs affecting ou r fore ign  re lat ion s th at concern m att ers o f na tio na l 
securi ty. Ce rta inl y, t reati es—pa rt icul ar ly  those in  the a rea  of  chemical 
and biological war fa re—do affec t o ur  na tio na l securi ty and ou r rela-
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tio ns  wi th  oth er count ries , an d th at  is why th is subcomm ittee  has  unde r
take n these  hearings.  I t  is no t ou r in ten tio n to  go into  the p ros  an d cons 
of chemical we apons. Howe ver,  you s tat ed  ra th er  flat ly Mrs. Sch roeder , 
th a t th e A rm y M ate rie l Comm and is the “p rim e m ove r” fo r the  binary 
prog ram and the “p rim e roa dbloc k” to an in ternat iona l acco rd on 
chem ical  wa rfa re . Now th at  is rea lly  a ra th er  serious  charg e, and 
I  am wondering wh eth er you are  prep ared  to bac k up  th at  cha rge  
wi th  doc umentatio n or  solid  evidence ?

Mrs . Schroeder. W ell , I  do hav e copie s of dif fer en t speeches th at  
+ hav e been given . In  p ar ticu la r I  have one here fro m Colonel Dismore, 

Ch ief  of th e Chemical B ranc h in  the  Arm y, who is g oin g a rou nd  giv ing  
speeches abo ut chem ical  weapons  and why we need  them. Th e in te r
esting th in g th at  I  find as I  rea d the m is th at  as he goes th roug h and 

f  says—well, let me g ive a  quote  here. Ac tuall y, probably the  b est th in g
to do  would be to p ut  thi s in  the  reco rd.

[The  inform ati on  re fe rre d to fol low s:]
Speech by W. E. Dismore to the American Chemical Society Symposium on 

Chemical Weapons and U.S. Public Policy; April 1, 1974

chemical weapons—a necessary deterrent

I am very pleased to have the  opportunity  to speak to you today. The inv itat ion  
was  most welcome and the offerings of the  previous  speakers have been most in
teres ting.

I have been told that  these sessions are  genera lly called to consider questions  
relatin g to “Chemis try and  Society.” Certainly  the  theme chosen for  the  sympo
sium—“Chemical Weapons and  U.S. Policy,” seems to fit well into cons idera tion 
involving the societal  impl ications of the science of chemis try. Certainly, the  
dialogue between scientist s concerning chemical wa rfa re has been most lively 
since World War I, when gas wa rfa re first  a tta ine d notor iety. The range of thi s 
dialogue has  been widespread and has led to many debates  rang ing from con
siderations of gas wa rfa re as a “moral” approach  to war fare , to the  tot al dam
nat ion  of gas warfare as a prime example of man’s immorality.

I do not intend to debate the morality  of chemical warfare—or of any othe r 
form of  w arfa re. Rather , I would speak to you on the avoidance of war. I think  
we can all  agree that  this is an objective which we all  supp ort without reserva
tion, but on w hat  t erms? Are we to resort  to a form of isolationism turn ing  our 
backs  on the world and hoping th at  a lone we can survive? I think not ! We have 
heard it said many times that  “No man is an island,  e ntir e of its elf. ” In  the world 
we live in, no nation  can be s trong  or capable or healthy  ent ire  of itself . It  may

» be th at  the current energy crisis has ju st  provided us with an example of the 
wisdom of that  statement. On life  as a free  natio n depends upon others , and 
othe rs depend on us. Now for some people that  is the  core not of our  stren gth,  
but  of our problems. But  I don’t believe this. Our links and our  ties to other 
nat ions are  pa rt of our life ’s blood. If  we don’t protect our  freedom—which is

» tied to the freedom of o ther  nations—then we will be f ar  the poorer.
This  principle, that  our streng th and vit ali ty as a nat ion are  tied to our free 

dom in the  world, explains a gre at deal about our  secu rity interests and abou t 
why we have an Army. We e xis t to protect that  freedom, and  we work to secure 
th at  freedom.

So if you ask  why we have forces in being or why we have  programs overseas— 
or why we are  involved in so many programs th at  are not directly tied to the  
defense of the continent itse lf—it is precisely because our well being is at  s take.  
We are not just defending someone else. We are  not ju st  doing someone else’s 
job. We are  protecting our secu rity  by recognizing th at  we must preserve the  
bonds and links th at  keeps us alive and  prosperous in the world.

To insure  the well-being of our country,  we m ust be milita rily  prepared . We a re 
not looking for war. In fact, by being ready for war,  we may deter our  enemies 
and prevent a war. But  we must be ready  to fight. As a resul t, the Army spends 
its time on remaining  prepared,  on demonst rating th at  we are  ready.

Wh at does preparedness  mean? I t means having the forces you need where you 
need them and when you need them. I t also m eans that  these fo rces m ust be capa-
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ble. And it means th at  the  strength of these  forces must be credible, to our 
frien ds and allies as  well as to our potenti al enemies if we are  to dete r war. 
Preparedness  also expla ins other imp orta nt pa rts  of our Army’s activi ties. It  
accoun ts for our concern that  we have modern effective weapons systems with 
which to equip these forces and our intere st in having a strong produc tion and 
mobiliza tion base on which we can build add itional strength if needed.

Now if  we develop and  buy the right equipment, if we organize ourselves  efli- 
cientl j' and position our forces proper ly and do all the othe r things right, we’ll 
be well on our way to accomplishing th e mission.

But  what precisely is the Army’s miss ion? Basically, it is to deter armed con
flict and failin g tha t, to resolve the conflict on terms favorable  to the United 
States.  For  the moment, then, let us concentra te on the  Army's prim ary role— 
that  of deterrence. Webster’s dictionary  defines deter rence  as “a sta te of mind” 
and the Army dictionary adds th at  the sta te of mind is ‘•brought abou t by the 
existence of a credible thr ea t of unacceptable  counterac tion.” To achieve this 
“stat e of mind," then, a credible capability mus t exist.  As I have already  indi
cated, the  Army spends a gre at deal of its  time seeing that  its strength is, in 
fact, credible. This is a highly complex and difficult ta sk. Every actual and po ten
tia l thr ea t must be analy sed so that  the best method of meeting the  th reat  can 
be identified. Even when a  decision has  been made as to the best method fo r meet
ing the threat , consideratio n must  be given to the degree of flexibili ty inheren t 
in the selected response. Because our Army today  is a small Army, at  least in 
rela tion to the huge and d ist an t missions we a re  expected to carry out, our suc
cess in these missions—in p rotec ting our Nat ion’s well-being—as well as the well
being of  o ther free  nations—depends not only on the skill of our forces but also 
upon the degree of flexibility  b uilt into  them.

So fa r I have dea lt in gene ralit ies abou t the  goals and  mission of our forces 
and about the type and qua lity  of our overall capability  to perform the mission.

Now I  will direct my remarks  to a small, but  none the less important , pa rt of 
our overall de ter ren t capabili ty—chemical weapons. We have included these weap
ons in our  armame nt to ass ist us in achiev ing our prim ary mission—to dete r 
arme d conflict—specifically to dete r the use of chemical weapons in any conflict 
in which the U.S. is involved. If  chemical weapons are used aga ins t us, then our 
policy is to have the capability  to retalia te. (Of course, any use of chemical 
weapons by U.S. forces would first require. President ial approval.) Keeping in 
mind that  pa rt of th e Army’s mission is to be able to resolve a conflict on terms 
favorable to the U.S. if deter rence  fails,  the main tenance of this  capab ility to 
retali ate  in kind supports our overall stra tegy of deter rence  while bolster ing the 
cred ibility of tha t strategy.

I have previously sta ted  that  while we seek to avoid war, we must be p repa red 
to fight, even though the th reat  may n ot be to the continent i tself. This is  part icu
larly tru e for the chemical warfa re threat . Chemical weapons are  not, and have 
never been considered  stra tegic weapons by the  U.S. However, as we meet our 
commitments overseas, we are placed in positions where we could be subjected to 
an att ack with  tac tica l chemical weapons. In these  situations the ini tia tor  of 
chemie.il warfa re could gain a significant  tact ical advanta ge over the defender 
if the defender does no t have the abil ity both to pro tect  h imself and to re tal iat e 
in kind. Even if protec tive equipment, is avail able  and used by the defender he 
may stil l suffer a serious  d isadvantage in tac tical mobility since his forces would 
be encumbered by the necessary protec tive equipment. With a retaliato ry ca
pabil ity, he can subject the att ack er to similar  severe opera tional  constra ints  
att endant to wa rfa re in a toxic environment.

I have also sta ted  that  one of our goals in providing an effective, credible  
fighting force is to provide for a flexible response to any thre at. One of the 
prim ary reasons for the chemical capability  is th at  it provides the Pres iden t 
and the nation an option for limited  retaliation to the use of chemical weapons 
which is below the nuclear threshold. This  option thus  provides for a greate r 
degree of flexibility in conflicts involving chemicals while improving the  credi
bility of deter rence  against any use of chemical weapons.

A credible deterre nt and defensive  postu re limi ts the  temptation to an adver
sary which could arise if we were vulne rable  to chemical war fare . In fact,  
many author ities att rib ute the exclusion of chemical weapons by Germany in 
World W ar I I to  a fe ar of reta liat ion by the  allies.

I spoke ear lier about  thr ea ts and the difficulties inhe rent  in the ir analyses. 
It  is no secret that  foremost among potentia l adve rsar ies of th e U.S. is the Soviet 
Union. It  is there th at  the  dominan t th reat  of chemical wa rfa re exists for U.S.
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forces. The Soviet Union is considered to be well equipped in the  chemical 
wa rfa re area . Evidence of delivery  systems, weapons development, protectiv e 
systems, real istic  operation al training, and extensive civil defense tra ining sup
por t the condition of a Soviet capability to o pera te in a toxic  environm ent which 
exceeds th at  of the U.S. or our NATO allies.

It  should be noted that  Soviet influence is not limited to the  European  Con
tinent  but is felt  world wide. The Vietnam War and the recent Middle E as t W ar 
are  prime examples of conflicts in which vas t amounts  of  Soviet equipment were 
available on the battelfie ld. In the  Mid-Eas t War, in par ticula r, the qua nti ties 
and sophis tication of Soviet protective equipment provided Arab forces point up 
the degree of Soviet preparedness for chemical warfare.

I would be less than candid however, if I did not sta te that  the questiori 
remains as to whether  the Soviet capa bili ty represen ts the ir keeping opefl 
an option to ini tia te offensive chemical warfa re operation s or is merely a hedge 
aga ins t the possibili ty that  the  U.S. might  use chemical warfa re and is therefore 
a de ter ren t and  a defensive capability .

At this  point I think it  advisable to note that  the  achievement of an effective, 
credible de ter ren t/reta lia tor y capability is not our only objective in the chemical 
warfa re arena. We are  committed to seek effective internatio nal  res tra int s or 
limi tations  on chemical weapons and the U.S. has active ly par tic ipa ted  in dis
cussions on this subject at the Geneva Conference of the Committee on Dis
armament. The main problem to date  has been the question of adequate  verifica
tion, par ticula rly  as rega rds proposals  for comprehensive limi tations . We have 
focused on the relat ionship of possible verification measures to the scope of 
activ ities  to be limited and we have been cont inuing our thorough reviews of 
how to achieve effective and worthwhile res tra int s. The issues inheren t in CW 
aro more complex than  those associated with  BW. Therefore, we feel th at  a 
CW treaty  will requi re different measures than were achieved in the  recen tly 
negot iated Biological Wa rfa re Convention, which was the only new treaty  in 
recent years which seeks to l imit  an e ntire weapons system.

Ic has been widely reported in the press that  tlie Army has plans  for a “new” 
chemical weapon called the binary weapon. This is essential ly true , although 
the binary concept for the in-flight production of toxic chemical agents is not 
new and has been reported in  the l ite rat ure since a t le ast  the e arly  50’s.

This lite rat ure has also deal t with the  chemistry  of the nerve agents. Accord
ingly, any competent organophosphorus chemist could prepare compounds 
analogous to the nerve agents including the binary components. However, I be
lieve ballisticall.v sound munitions-design to produce the exacting environment 
required for efficient chemical react ion of the bina ry components is technologi
cally very difficult. Thus, the  introduct ion of a bina ry muni tion into U.S. 
de ter rent/ ret ali ato ry  stockpile would not increase the  access of small nations  
or dissident  groups to technology necessary to produce a nerve agent. In add i
tion. the physical access to U.S. munit ions would not he enhanced by any intro 
duction  of binary munitions. The secu rity  afforded  these munit ions would be 
at  least  as great as current non-binary muni tions—and the  two components 
necessary to crea te a complete muni tion would be physica lly separated .

Before I leave the  subject of binary technology, I feel it necessary to make 
a final point. Critics of the Army chemical weapons program have sta ted  that  
regard less of the rationale, for modernization, the selection of the bina ry weapon 
for this  modernization was inappropria te because it is less effective on the 
target. Let me assure you th at  this is not true . Binary munit ions design assu res 
a target  effectiveness equal to the non-binary rounds of equipment caliber or size.

I have indica ted that  the reason for this program is to provide  for  the  
modernization of our chemical stockpile. This modernizat ion is lim ited to are as of 
obvious tact ical  uses in reta liat ion. Additionally, if our de ter ren t capabil ity 
is to be credible, i t must be effective and compatible with  new all-purpose delivery 
systems. Although other technical approaches could have been selected for 
modernization, the binary  approach offers several  imp ortant advantages. These 
include improved safe ty during production, transp ortation and sto rag e; no 
requirement for high-cost toxic  production fac ili tie s; and simplified low-cost 
demilita riza tion  procedures .

I feel that  this  approach to modernization is completely  compatible with  U.S. 
objectives in that  the credibility of the U.S. de terre nt /re ta lia tory  capa bili ty 
will be main tained , while negotiations are  underway  to achieve  effective and 
worthwhile chemical arms res tra ints. At the  same time, the  binary  weapon
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being developed by the  Army could be readily  demi litarized if a chemical arms 
limitat ion  t rea ty requ iring  such was implemented.

In  conclusion, as long a s there is a th reat  of chemical warfare and it is judged 
to be in the best inte rest s of U.S. Nat iona l Security  to have a de ter ren t and 
ret aliato ry capa bility to meet that  threat, then  the  Army wi ll continue to insure 
th at  it  has the abil ity to accomplish the  mission in suppor t of those interests.
Th ank you.

Mrs. Schroeder. We all know that depending on your views, you can 
emphasize the pros or you can emphasize the cons. They emphasize the 
pros and leave out the cons, or they leave out the fact tha t we can 
develop a defensive capability agains t first use. Obviously they are not * 
going around saying we are  going to use these weapons first. I mean 
tha t is not the policy of the United States, t hank goodness. They are 
not saying that , but they are saying we absolutely need them for 
a deterrent capabili ty and for national security et cetera. w

Now, because the Russians might  use them first, or someone else 
might use them first-----

BIN AR IES — NOT  A NE W WEAPON SYST EM

Mr. Z ablocki. The argument also is proposed that  in o rder to have 
a defense agains t chemical or biological warfare,  there has to be 
research and development.

Mrs. Schroeder. The development experimentation in the area of 
binary  weapons does not promise us any new weapon system, it is 
exactly the same weapon system, and they are probably even 60 per
cent less efficient than  the current weapons we already have in the 
stockpile.

The main reason they want to go to the binary  system is t ha t the 
binary will use the  same kind of shells and delivery vehicles th at our 
curren t chemical arsenal has. The only difference will be tha t you 
wull have two chemicals tha t by themselves will not be harmful,  so 
the storage won’t be so obnoxious to people.

In  other words, people in my area do not like to have chemical 
weapons stored in thei r backyard.

Now, the  main idea for moving ahead is not tha t it gives us a new 
system. It  does not create a new kind. It  is the  same delivery system, 
tiie same problems as with the old one. The only thin g is tha t the < 
storage would be safer.

Tha t is why I think tha t we should make i t very clear where we 
stand on chemical weapons, because if  we don't think  we need them, 
why spend probably $1.5 to $2 million to just create a t nicer way to 
store them ?

research and development for defensive capability

Mr. Zablocki. I understand that , but it is also my unders tanding 
tha t as a member of the Armed Services Committee, you might be in a 
position to enlighten our subcommittee on the argument  tha t they 
need to go into research and development for our own protection 
against chemical warfare.

Mrs. Schroeder. I think if  they want  to protect our troops against 
chemical warfare, we should be going in to the defensive capability of 
the mask, the clothing, and new ideas in tha t area, because i f anyone 
uses them against us, it will be a surprise attack and we should have
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developed some way to defen d the peop le in th e field. Th is is no t like  
a nuclear at tack  where you can not defend . You  can  defen d again st 
chem ical  weapons, and I  thi nk  that  w ould  be th e bes t way to do it.

We are  no t doi ng research and development  in  th is  area. I th in k 
anyone  who would use the m ag ain st us wou ld surmise th at  since  we 
hav e a stoc kpi le, we in tend  to re ta lia te  in kin d, and there fore , the y 
■would be prep ared  to defen d ag ain st ou r chemical weapons an d they  
would be useless.

PROTOCOL DEALS W IT H UT ILIZAT IO N,  NOT  STOC KPILI NG

Mr. Zablocki. Air. Dellen back, is there no t some sto ckpil ing  of  
chem ical weapons  in West  Germany ? Does th a t no t seem incongru
ous wi th th ei r pos ition as a sig na tory to the protocol, pe rm itt ing mil
itar y capabi lity of chem ical war fa re  to be sto red  in  t hei r cou ntry?

Mr.  Dellenback. We ll, Mr.  Cha irm an ; I  don’t know about th e 
sto ckpil ing  so fa r as W est  G erm any  is c oncerned , b ut  as  you are  f ul ly  
awa re, and in effect more aw are  t ha n I,  t he  1925 pro toco l is no t t o be 
confuse d wi th the 1972 convention , no r wi th wh at  is ha pp en ing in 
Geneva a t th e prese nt time. The 1925 pro toco l dea ls wi th  ut iliza tio n 
in  w arfar e, and th at  is wha t is at  st ake i n t he  1925 p rotocol . I t  is only 
when  you  ge t into the  que stio n of  th e 1972 conven tion  an d wha t is 
ha pp en ing  in Geneva at  t he  p res en t t im e th at you are  in th e question 
of pro duction  and  sto ckp ilin g.

Mr.  Zablocki. W e are  at  the moment conc erned wi th th e pro toco l.
Mr. Dellenback. Yes, bu t th is  pro tocol dea ls wi th ut ili za tio n in  

wa rfa re , and th is  is a po in t of dis tin cti on  th at  was  touche d on by a 
mem ber  of  the subcommitt ee th at  ha d to do with  th e ut ili za tio n fo r 
riot  con trol, because again  th e 1925 pro tocol does no t spe ak to  th at . 
Th e 1925 protocol  does no t spe ak to  the  question of  dom estic  ut il iz a
tio n o r crow d control  wi thin a coun try  o f course , i t dea ls wi th ut ili za 
tio n in wa rfa re.  Th ere fore,  I  m ust p lead, Mr.  C ha irm an , t ha t I  do not  
know wh eth er or  no t there is sto rag e in  West  Germany , bu t even if  
there were, th is  would no t in te rfer e with  rat ifi cat ion  of  t he  1925 pr o
tocol because th at has to do with  ut ili za tio n ra th er  th an  sto ckpi lin g 
or  pro duction.

Mr. Zablocki. Of course, bu t a stockp ile is no t int ended fo r any 
othe r pu rpose th an  util iza tio n.

DISTINCTION BETW EEN R. & D. AND PRODUCT ION

Mr. D ellenback. T was merely  tr y in g to speak to  your  question. M r. 
Chairma n. Ac tuall y as I  re fe rre d to  ou r pa pe r earlier,  I  have very 
serious  res erv ations th at  go a step beyond , you see, wh at you are  now  
ask ing  me abo ut, as to wh eth er or  no t we should  be ha ving  thi s kind  
of  th in g a t a ll.

A dis tinction  should  be made between doing  researc h and dev elop
ment. and  g oin g int o pro duction. Research and dev elopment  is lar ge ly  
fo r pre ven tive purposes—so we un de rst an d wh at  is ha pp en ing in  a 
field and  can countermov e i f we have to c ounterm ove in at some tim e— 
mo vin g fro m th e R. & D. into pro duction. I  don’t thi nk  we sho uld  go 
int o th e question of sto ckp ilin g, which  of course follo ws if  we go into 
pro duction.
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I  was tryi ng  to sta y wi th the ans wer to  t he  chair ma n’s qu estio n in 
mak ing the dis tinction  betw een the 1925 protocol which I  th in k the  
Senate could move on very sou ndly no mat ter wh at we ha d at  the  
prese nt time  in connection w ith  W est  Ge rmany  or a ll o ur d eal ing s wi th 
NA TO . I f  anybody should  use th at as an  arg um ent why  we can not 
go fo rw ard wi th  t he  1925 pro toco l, and the chair ma n of  course is no t 
do ing  that —you were merely ra isi ng  a question abo ut t ha t—i f anyone  
sho uld  use th at  question as an  arg um entat ion , I  ju st  d on’t  thi nk  it  i s 
rel evant to the ques tion  of wh eth er we need  to  ra ti fy  t hat  1925 pr oto
col, or w hethe r we could  indeed do  so, sir.

Mr. Z ablogki. I  am in pe rfe ct agr eem ent  wi th the gen tleman fo r 
the purpose  of  record.

Mr.  Bi ester.

NUCLE AR FA LL OU T— A TY PE  OF  CW ?

Mr. B iester. Mr . Ch airma n, I  also apprec iat e th at  la st ans wer very  
much .

I  wonde r if  we can go off on a sl ight  tang en t here , and th a t is a 
question which has been going aro un d in  my mi nd  as we ta lked  abo ut 
rat ific ation  by countries. I  notice d th at Ge rmany  rat ifie d in 1929. To 
wha t e xte nt is radiati on  fro m nucle ar weapo nry  a  form  o f C BW  w ar 
fare . o r i s i t ju st  sim ply  an exte nsion o f an explosive device?

Mrs. Schroeder. I  wou ld have to say  th at  no t being a scient ist I 
do n’t know.

Mr.  B iester. I  am not ei the r.
Mrs. Schroeder. H ere  we look at  custom  I  guess, and gen era lly  we 

have con side red one are a being str ic tly  chem ical and  the  oth er being 
nucle ar deto nation and its  fall ou t.

Mr. B iester. So rt  of it  being a side effect.
Mrs. Schroeder. Yes.
Mr. B iester. I  th in k th at  is pro bably  t he  way I  look at  i t also as a 

non scientis t, but  i t seems t o me th at G erm any , a  sig na tor y to th is  docu
ment in 1929, was  by 1941 eng aged in the ra pi d process of dev eloping 
nucle ar weaponry which certa inl y as one looks at  i t ha s to have some 
kind  of  side effect beyond s imply  an explosive  im pac t, and  a  side  effect 
whi ch seems t o me pa rta ke s some degree of  n atur e of chemical or  bio 
logical  wa rfa re.  At  lea st it  g ets into wh at  I  wou ld call the gravam en 
of  the  offense of sw eeping chemical w arfar e.

W H E N  M A N K IN D  IS  THRE ATE NED

Also as I  reflected on the  fac t t hat  G erm any  signed in 1929, th at  even 
tho ugh the y did  n ot resort  to  C BW  w ar fa re  di rec tly  in  th e f ield as f ar  
as I  know, when  man tu rn s vicious he ha s been ingenio us enough  to 
cons tru ct f ai rly dea dly  mea ns in h is own w ay.

Mr.  D ellenback. I f  I  may mak e a br ie f comment on t ha t, Mr.  B ies 
te r,  I would ju st  say two th ings  in passing. Fi rs t,  w ith ou t i n any way  
ap prov ing wh at  Germany  did  or  di dn ’t  do, we were n ot  p ar ty  to the 
co nt ract and , theref ore, we a re no t in a posi tion to  claim breac h by  the 
othe r side  because we h ad  n ot even done  t hat  a s of t hat  t ime , n or  even  
as of  th is  very much la te r time . I would  sugges t th at  th at was one 
possibil ity  and  th at i t would fo llow th at  our capac ity  to rea lly  do some-
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th ing abo ut it  wou ld be much  be tte r if  a nd  when  we h ave rat ifi ed  it. 
The n we can move i nsofar  a s fu ture  act ion  is concerned.

In  addit ion  to  th at , it  would seem to me ext rem ely  im po rtan t th at  
we take step s which go beyo nd th is  one. th at  we no t set tle fo r the 
1925 protoco l as to where we go. I  th ink,  as you said , when ma nk ind  
is threa ten ed  he seems to do devious things. Al thou gh  we might  feel 
chemical weapons would not  be valuab le, and might  even pro ve co un
terproductiv e, if we are rea lly  threa ten ed , we might  lash  ou t wi th  
som eth ing  that  we have even tho ug h it won ’t  work. Bet ter n ot  to have 
it i f we know in adv ance  th at it  will not  work.

CH EM IC A L W EA PO NS  NOT T H E  MOS T EFF EC TI VE

Mrs. Schroeder. I th ink too we have to keep  in  mind  th at  we a re  no t 
giv ing  awa y our ul tim ate  weapon either . I th in k so oft en  we fo rget  
th at  chemical weapons  a re no t th e only t hin g we have , so it  is  no t tha t 
we are  sudd enly le ft  nake d st an ding  as a nat ion .

Mr. Dellenback . Wou ld you y ield ?
They are  not even our most effective. I t is a question of  wh eth er 

the y a re n ot  neg ativ ely  effective.
Mr. B iester. I am no t di sp ut ing any  of  that . I  am po in tin g out it  

is pro bab ly no t even wo rth  th e tim e t hat  we spend on it.  W hen H it le r 
decided to  construct nucle ar weapo nry , th a t an ea rli er  G erm an Gov
ernment ha d sign ed or  rat ifie d th is  pro tocol di d no t at  th e crunch  
point make much di fference to  him.

NATO posture: one of defense

Now with  resp ect to the  NA TO  cou ntr ies  themselves at  t he  confe r
ence th at  was att ended 'by  Mrs. Sch roeder , wh at  was t he  v iew of  the 
ind ividual NA TO  countri es at  th at  conference in terms  of  eit he r 
sto ckpil ing  or fo rw ard dep loyment?

Mrs. Schroeder. We ll, wi th respect to  NA TO  cou ntr ies , th er e is 
only one th at  h as fo rw ard dep loyment, th a t is, Germany , and I do n’t 
th in k the y are  rea lly  hap py  abo ut it,  they have t he  same p rob lem  that  
we hav e in Denve r—even  if  you  wa nt  it.  no t here . Tha nk  you  very 
much.  W e are  g lad  yo u share  with  us, b ut  we can  do w ith ou t i t.

The NA TO  cou ntr ies  hav e decided th a t in th e nuclear, biological,  
and  chemical war fa re  a rea  N ATO ’s po stu re will  be one o f de fense, n ot  
offense, which I th in k is very comm endable. In  othe r words,  the y 
would hope to  defend a ga inst someone else u sin g them, th ey  wo uld not 
cons ider  using  them first.  So I th in k th at  the y wou ld much pr ef er  
masks, ponchos, an ythi ng  o f th at  kin d, and ha ving  t ra in in g miss ions 
and  all sor ts of things. Th is could be very, very effective, an d again  
fo r several  reasons in all t hree  of these areas.

In  the nucle ar area, however , as you know, we have no t go t th a t 
kind o f defense system, b ut  th at is th ei r po sture.

Mr. B tester. Th at  is helpful  to know .
Mr. Ch airma n, I  don’t hav e any  othe r ques tions . I  sim ply  wou ld 

like to commend both of ou r witnesses here in no t on ly being well  con
versa nt wi th the issue bu t also ha ving  st ro ng  fee ling s about moving 
ou r country  in wh at  I  hope most of us rega rd  as the righ t direct ion .

Mrs. Schroeder. Than k you.
Mr. Zablocki. Mr. F raser.
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DIFFICUL TY  OF AD MINIS TRAT ION’S POS ITION

Mr. Fraser. Thank you very much, Mr. Chairman.
The problems that  we have before us, just to get us to a common 

star ting  point, are No. 1, the  ratif ication of the  1925 Geneva protocol 
banning  the  use of chemical agents in warfare, and then, second, the 
ratification of the 1972 convention on the manufacture and storage 
of biological agents, and as I  unders tand it, the latter is hung  up on 
the former.

Mr. Dellenback, tha t is what I  get from your statement, the fact *. 
tha t we have not been able to come to an unders tanding with the 
executive branch on the inclusion of herbicides and perhaps tea r gas, 
or whatever the general name is for tha t and this has in turn  caused 
some difficulty with the 1972 convention. >

Mr. Dellenback . Well, it is my unders tanding substantial ly, Mr. 
Frase r, t hat  as you point out, the 1925 protocol has been in the Sen
ate’s hands several times, most recently for several years, and the 
1972 convention is being hung up because of  disagreements with the 
administ ration tha t relate to the 1925 protocol. And then going for
ward at all in Geneva at  the present time with chemical warfare is 
hung up because of these couple of issues, and failure on the part of 
the administra tion to go along with what most of the other nations 
of the world feel about herbicides and tear gas.

NO DOMESTIC ADVANTAGE TO CW STOCKPILES

Mr. F raser. Let’s move to the next matter, which is the proposal to 
ban the production and the storage of  chemical agents, the subject of 
current  and I should say—the preceding 3 or 4 years activity in 
Geneva. *

The arguments both of you make lead one to the conclusion tha t 
whether or not we had an agreement, the United States could afford 
to stop production and end our stockpile. In other words, it seems to  
me th at you a re arguing tha t given the nature  of chemical warfare 
and its inherent difficulties and its relationship to other weaponry, 
including nuclear weapons, the United States gains no real advantage 
by having a chemical warfare stockpile, and that, therefore, there is - 
no real reason for  us to go forward with our own capability  whether  
or not there is an agreement at Geneva.

You don’t say t ha t in your statement—maybe you do—but in any 
event tha t is the conclusion I think one would come to in reading  * 
your statement.

Mr. Dellenback . I f I may, I would like to reply. I think tha t is 
the thru st of our 1969 study, Mr. Fraser, so far  as chemical and bio
logical weaponry is concerned. Now for purposes of international 
agreement I think there would be grea t value in the nations of the 
world reaching agreement on this parti cular thing , but  I  would make 
the point substantially as you put it.

Mr. Fraser. Well, this then leads me-----
Mrs. S chroeder. I was just going to  say I would certa inly concur, 

and I think one of the things that concerns us about the binary is 
proliferation. What do we want? If  ou r allies want to  buy them and 
stockpile them, aren’t we really then being responsible for prol iferat
ing these kinds o f weapons ?
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IS BIN AR Y LE TH AL ?

Mr. F raser. Th is leads to my next question, which is the  question 
of  U .S. acti on to con tinu e developmen t, t es tin g,  and  pro cur ement  o f a 
bina ry  type  weapon. Is  th at  let ha l gas, does it  come unde r the ter m 
“le tha l gas” ?

Ali*s. Schroeder. No ; it  is no t un til  the com ponents combine.
Mr. F raser. I  know, bu t once combined is it  no t dis abl ing ?
Airs. Schroeder. Yes.

w Air. F raser. In  any even t, the question wh eth er we should  go fo r
wa rd  wi th th at  then  is, in a sense, no t a m at te r fo r us to conside r in  
th is  committ ee except  as it  m ay have aims con trol implic atio ns.  I t  is 
a m at ter th e A rmed Serv ices  Committee  should be  exa min ing . In  ot he r 

r  words, you a re a rguing  on th e m eri ts th at  we don’t  need i t. Y ou a re a lso
argu ing th at  there also needs to  be act ion  in the  arm s con trol field. 
Bu t I want, to re fe r again  to the  Armed S ervices Com mittee. Ar e t hey
looking at  t his  question of  w hethe r we need it?

Mr. Dellenback. I f  I  may , an Armed Serv ices  Subcommitt ee last
fa ll had 2 da ys of  hearin gs  on  th is  p ar ticu la r m at ter, and since then  I  
have he ard of no act ion  tak en  by the Armed Serv ices  Com mitt ee 
whatsoever. But  the Arme d Serv ices  did  tak e a 2-day look at  t hi s in  
the Congress at  t he  question of  wh at sho uld  be done  in chem ical and 
biological wa rfa re.

Air. F raser. Generally .
Air. D ellenback. Yes.

CONGRESSIO NAL ATTEMP T TO CUT  BAC K BINA RY  PROGRAM

Airs. Schroeder. Bet, me say  in  ou r Research and  Developmen t Su b
comm ittee  the re is going to be an at tempt  to cu t back the bina ry  pr o
gram  th at  is in the fiscal ye ar  1975 budget,  and wh eth er it  will be 
successful o r no t I  am not  sure, b ut  they  are lo oking  at  it  very  seriously . 
It, i s not  an ything  new. It, will  hav e the sam e del ivery. I t  will  go as 
far . In  fac t, it  will  be 60 perc en t less effective. So if  we wa nt  e xactly 
the  same stoc kpi le we h ave now, we wou ld have  to pro duce ju st  t hat  
muc h more , and I  believe  m any  people feel it  is  an  obsolete  weapon in 
search of  a use, some way  to  ju st ify itself , an d I  ques tion  if  th at is 
the  kind  of  t hi ng  we should be spendin g money on when  th er e are so 
man y a rea s we a re behind.

binary depoliticizes cw  stockpiles

Air. F raser. It s  p rin cipa l adv antag e, then , o f t he  bi na ry  ga s i s t hat  
un til  the two  compounds are  comb ined they  are  rel ati ve ly saf e to  
hand le and  sto re?

Airs. Schroeder. That  is rig ht . They figure people like us would  
no t be concerned  because const ituents wou ld no t object to  it  in th ei r 
back yard .

Air. F raser. So in addit ion  to  de tox ify ing  the chem ical war fa re  
stockpile, b ina rie s also de poli ticize it.

Airs. Schroeder. That  is  risrht. I  m ust admi t too, I  have  to  ta ke  my  
ha t off to  the  Army  for, I  th ink , one of th e grea t common sense dec i
sions of the  year, in th a t t hey fina lly decided  to de tox ify  th e s tockpi le 
in Denver th at  obviously no one else wante d it,  and  i t was one Fe de ral
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insta lla tio n everybo dy fe lt thei r di st rict  could do with ou t; no place to 
pu t it,  nobody wanted it. They dec ided  to  detoxify  it  in place , which 
I th ink also is an admissio n in  p art  t hat maybe it  is  not  quite as vital 
as wre once tho ug ht  it  was.

COMMITTEE MANDATE

Mr. Deleenback . I would hope , Mr. Fr aser , as you conside r the 
ques tion of the  real  th ru st  o f thi s subcomm ittee , how ever , th at  you not 
sh ift  th e b urden to the  Armed Services Subc omm ittee . I  commend th is 
subcomm ittee  and  t he  chairma n fo r wh at you are  doing.

Yes, I  th in k the re is a  ve ry rea l m ili ta ry  questio n—as  a lay  m ili ta ry  
man, not  as a pro fessional  m ili ta ry  ma n—b ut  as  one  l ike  you cha rged 
wi th responsibili ties  o f s et tin g poiicy in th is  field, Our  stud y led us to 
the  conc lusion th at  I alluded to ea rli er  th at  th is was no t a sound 
weapon, bu t I  th in k it  goes way beyond th at . I  th in k i t does hav e majo r 
impact in the r ela tio nship s w ith  othe r na tions  because in  so ma ny ways 
wha t we do or  don’t do as lea der of  so many na tions  ha s impact on 
them.

I th in k wh at we do o r don’t do in  th at  pro toco l w ill be cr itical. W ha t 
we do or  d on’t do in the  convention will be c riti ca l, so i t is very  m uch 
wi thi n the  province o f th is  commit tee. I  feel very  st rong ly on t ha t, sir.  

U.S. POSITION SUSPECT

Mr. F raser. I  th in k one of  you,  Mrs . Sch roeder  perha ps , un de r
scored th is : we hav e been unable to  pro duc e a  U.S . p osi tion a t Geneva:  
on top  of  th at  we now ap pe ar  to  be emb arked on a new prog ram of  
develop men t and pro curement . Th us  the U.S . positi on becomes even 
more suspect.

Mr. D eelenback . I  would agre e with  tha t.
Mi's. Schroeder. Yes.
Mr. F raser. I would too. I was at  Geneva ju st  abo ut th e time we 

were be ing  denounced rathe r sound ly fo r ou r un wil lingness  or in ab ili ty  
to do any thing .

Mrs. Sch roeder , you th in k th at ou r arm s con trol  di recto r is doing 
a good job. He  ma y be, bu t whe re is the evidence?

Mrs. Schroeder. We ll, I  th in k he can ’t  go  it  on his  own. He  has to 
have a manda te.

Mr. F raser. T ha t is the  p rob lem  tho ugh. I  m ean, wherever  the  con
str aint s are  coming from , how can  y ou say  he is doing  a good job in 
the  absence o f any  res ult s ?

EFFECTIVENESS OF ACDA

Mrs. Schroeder. Th at  is t rue,  he  must have inf init e p atience  because 
it  must be very ha rd  to keep  th e morale  of  his  tro ops up  year af te r 
year when ou r response  is no response ; ou r response is:  t hat is a very  
int ere sti ng  pro posal , however, we do n’t see any  on-s ite veri fica tion . 
Tha t is how it  boils down. So he m us t be very p atient.

Mr.  F raser. Are we going to  give  him  high  ma rks  because he’s 
pa tie nt  ?

Mrs.  Schroeder. No. T th ink his  pro blem is tryin g to get  the  a dm in
ist ra tio n to focus  on it. T he  SA LT  ta lks have had much more  glamor.
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Th e M BFI t has had much more glamor. The bi lat eral  appro ach es in 
the State De pa rtm en t have h ad  much more g lam or,  an d th is has g ott en  
pushe d to  one side. I th in k it  is  very  difficult.

Since the Geneva pro tocol and the 1972 convention  have no t been 
rat ifie d it rea lly  looks like the  Un ite d State s ju st  does no t pay much 
att en tio n to mul til ateral  agre ements.  So we keep pushing , bu t no one 
listens.

Mr. F raser. Do you know th at  he is p ushin g ?
Mrs. Schroeder. I  t hi nk  so. I  th in k he is t ry in g ha rd.
Mr. F raser. T hat  is an infe rence we may  draw  at  least ?
Mrs. Schroeder. Yes.
Mr. F raser. As to  w hethe r he can come up and tel l us th a t or  n ot— 

th an k you, Mr . Chai rman.
< Mr. Zablocki. Mr. H ar rin gt on .

NUCLE AR WAR MORE “ THIN KABLE ”

Mr. H arrington. I am ju st  spect ating , Mr.  Zablocki . T apprec iat e 
it. I ju st  wanted to ge t inf orm ed and I apprec iat e b ein g able to he ar  
the  witnesses .

T would like  to th row out jus t one question w hich may n ot be e nti re ly  
relevant , th at  is in keeping wi th the  Se cretary’s g enera lly  expressed 
pre ferenc e fo r sug ges ting to the  world , th is year,  th at he is going to  
make nuc lea r wa r som ewh at more  th ink able.  W as the Secre tary asked 
an ything  ana logo us to  th is  as fa r as chem ical weapons  are concerned 
in his app ear anc e before th e Armed Serv ices  Com mit tee?  I  am re
fe rr in g now to  Secre tar y Schle sin ger’s comments made ea rli er  th is  
yea r.

Mrs. Schroeder. No, no t th at  I  recall. Ma inly we stayed  on the 
nucle ar aspects of th at  discussion, and eve rybody  was so overtaken 
by th at  new appro ach we d idn’t get ba ck to the  chemical.

Mr. H arrington. Th an k you.
Mr. F raser. Mr. Chairma n.
Mr. Zablocki. Yes.
Mr. F raser. I for go t to  say, a nd  I don’t do th is as a m at te r of routi ne , 

how much I  appre cia te how much in terest you are  both  t ak in g in  thi s 
* mat ter . Th is is no t pro  form a. W ith ou t the kin d of su pp or t and in 

ter es t and knowledge th at  you are  br inging  to  th is  ou r job  wou ld be 
con siderably  h ard er.

Th an k yo u ve ry m uch.
Mr. Dellenback. We a pprec iat e th at .
Mr. F raser. Tha nk  you.

SUPPORT OF ACDA

Mr. Zablocki. Mr. F ra se r ha d asked  you, Congressw oma n Schr oed er,  
wh at in pu t the AC DA  and its Di rec tor , Dr . Fre d Ik le  had. You re
spo nded th at  AC DA  cou ld do more if  t he  agen cy ha d the active su p
po rt  of  its  own State De partm ent. Tha t wou ld imply  th at  th e St ate 
De pa rtm en t is not only  no t sup po rti ng  bu t p rob ably hind er ing A CD A 
in its efforts . Ha ve  you  any  evidence of the St ate Dep ar tm en t's  a cti vi
ties in  th is connection ?

Mrs. Schroeder. Let  me say I have  no t ha d any  dir ec t evidence, 
and I  feel a lit tle —I  th ink we sh ould hav e t hem  s peak fo r them selves
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on thi s. Even in the  Armed Serv ices  Com mitt ee, many people would 
like  to p ret end like they d idn't  ex ist.

I t  is like  a conflict of  interest. We  cannot  have these  people giv ing  
away the wo nderful weapons system. We are not  inte rested as a com
mi ttee very often in hear ing from  them  either, and  I sym pathize with 
the m because  th e door has been  shu t in  the ir  face—a t le ast  th at  is wh at 
I  hear as I  d ri ft  arou nd, and it  is hea rsay.

I th ink th e best would be to ask the doctor himse lf.
Mr. Zablocki. You  can be assu red  we will  ask the  State Dep ar t

men t. the Defe nse De partm ent, AC DA , an d any othe r agency of 
Gover nment  who has  any  views or  any in pu t on thi s ques tion.

PREV IOUS HEAR ING S ON CBW

I  fai led  to men tion , and  I  apologize fo r it, when T welcomed you, 
Mr . Del lenback,  th at  on November 18, 1969, tog eth er with ou r’col- 
leage Don Fr as er  and the  Honorab le Ri ch ard D. McCarthy of  New 
York.  you were the  lea din g witness in a sim ila r s eries  of  hearings th at  
we s tar ted  on th at  date on “Ch emical -Biological W ar fa re : T’.S. Po li
cies and  In ternat iona l Effects .’’ At  th at time  you gave  excel lent te st i
mony.

I want to say th at  both of ou r witnesses tod av  have  dem onstra ted  
th ei r sincer ity  and  thei r ins igh t on a very difficult and  complex issue, 
one th at  we are  go ing  to pur sue , and we are  in accord wi th your 
concerns.

Mr. 1 )ellenback . I f  I  may . Mr. Ch airma n, t he  issue is not o nly com
plex. as you have  so well said , bu t it is ext rem ely  im po rta nt . I rea lly  
do  commend you, Mr. Chairma n, and the  mem bers  of thi s subcom
mittee  fo r taking  this  issue which is one of  th e most  c rit ica lly  li fe and 
death  issues th at  th is Nation  and  th is world  are going  t o be dealing  
with, and serious ly tryi ng  to do som eth ing  ab out it. Y'ou deserve com
menda tion  for  it.

Mr. Zablocki. Th an k you very muc h fo r your  very generous 
comm ent.

SUPPORT FOR PROTOCOL R ATIFIC ATION

Tn 1969, when we held the  hearings, we th ou gh t we wou ld ja r the  
Sen ate loose. O ur  hope did  not  ma teri aliz e. Nevertheless, we don’t give  
up  easily. W e w aite d 5 years, b ut we a re tryin g again.  T his  t ime  I  no te 
th at  th ere  is w ide r supp or t among ou r colleagues .

I  would like  to  ask una nim ous  consent  t o include at  the  begin nin g 
of  the hearings whe re I refer to the  sponsors of the  reso lutions  in 
troduced into Congres s, the names of  all the pr inc ipa l sponsors and 
cosponsors  o f House Resolu tion s 679, 710, 712, 713, and 752.

Ag ain , th an k you. Congresswoman Schro ede r and  Con gressman 
Del lenback,  fo r app ea rin g before  thi s committee.

Mrs . Schroeder. Than k you ve ry much,  Mr. Chairma n.
Mr. D ellenback. T ha nk  you.
Mr. Zablocki. S ince I am adv ised  t he re  will be anoth er  caucus, the  

com mit tee sta nds adjou rned  until 10:30 ins tea d of  10 tomorrow when 
we will hear  the  thr ee  dis tinguished pr ivat e expe rts : Dr . Ma tthew 
Mesrlson, Dr . Ju lian  Pe rry Robinson, and Mr. Alan  P itt aw ay .

[Wher eup on, at 12:10 p.m., the  subcommitt ee ad jou rne d, to reco n
vene  at  10:30 a.m., T hu rsd ay , May  2,1974.]
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P oli cy and  S c ie n t if ic  D ev elo pm en ts ,.

Was/im^ion, D.C
The subcommittee met at 10:40 a.m. in room 2172, Rayburn House 

Office, Bui lding, Hon. Clement J . Zablocki (chairman) presiding.
Mr. Zablocki. Today is the second in a series of hearings by the Sub

committee on National Security Policy and Scientific Developments on 
the U.S. Chemical Warfare Policy.

Yesterday the subcommittee heard testimony from interested Mem
bers of Congress. Because he was ill. Representative Wayne Owens, 
chief sponsor in the House of the legislation, which is the subject o f 
these hearings, was unable to be present, and we are, therefore, pleased 
to welcome him here this morning.

Following Congressman Owens’ testimony, we will hear three dis
tinguished private witnesses with expert knowledge in the field of 
chemical warfare: Dr. Matthew Meselson, Dr. Jul ian  Perry  Robin
son, and Mr. A lan Pittaway. They will present thei r testimony as a 
team, and we will question them as a team.

Congressman Owens, if  you will please take the s tand and present 
your testimony.

STATEMENT OF HON. WA YN E OWENS. A RE PR ES EN TA TIVE  IN  
CONGRESS FROM TH E STATE OF UTAH*

Mr. Owens. Thank you, Mr. Chairman.
I appreciate very much your kindness and thoughtfulness in letting 

me postpone by one day my testimony. I am very pleased, of course, tha t 
* your committee has decided to devote considerable time to an examina

tion of the current  status of this Nation’s chemical warfare policies 
as proposed in legislation which I and my cosponsors have introduced. 

U.S. MAINTENANCE OF CW STOCKPILES

Mi\ Chairman. I first became involved in this mat ter last June when 
the U.S. Army proposed the transportation of surplus chemical nerve- 
agents from Denver’s Rocky Mountain Arsenal to the Tooele Army 
Depot in my district. Although this part icula r matter was resolved 
afte r hearings before the Armed Services Committee in October by a 
change in Army plans, permitting  destruction of these materials on
site. I  was curious and concerned as to how such an issue could recur . 
again. Following congressional investigation on chemical and biologi- 

(39 )
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cal wa rfa re  in 1969-70, it appeare d th at  these pro gra ms  were well 
un de r control.

I began quest ion ing  U .S. chemical war fa re  policies in ter ms  o f (1) 
iden tif yi ng  some th re at  t o our sec uri ty which required the con tinu ed 
ma intena nce  of  nerve age nts  in ou r stoc kpi les an d (2) the processes 
which  were governing  t he  changes and mod ifications in ou r chem ical 
war fa re  p rogra ms  which  continually  led to such issues as h ad  emerged 
again  in 1973 in t he  Den ver area .

A fter  e xaminin g the chem ical war fa re  s tockpi les in my di st ric t and 
at  Denver throug h vis its  and  a series of brie fings on intelli gen ce es ti
ma tes  of th e basis of the th re at , T analyze d the  dete rrence  po licy  as soci
ate d wi th the ma inte nan ce of stoc kpi les fo r ret ali ation . I  then studie d 
the his tor y and develop ment of the W orld  W ar  I  Geneva Pro tocol on 
Bio logical  and Chemica l Weapons and the cu rre nt  nego tia tions at  Ge
neva on more  complex a rms con trol  measures.

I  examined the cu rre nt  researc h, develop men t, and tes t and engi
neeri ng  p rog ram s, and the proposed pro cur ement  by the Ar my of the  
first  po rtion  of bina ry  chemical weapon.  Ev en  af te r all of th is  e ffor t 
on  my pa rt , I  h ave  to  a dm it th at I  sti ll re ta in  th e same f eel ing  of  u n
ce rta in ty  rega rd ing th e ju sti fication  fo r our  cont inuance of  an offensive 
chem ical  war fa re  prog ram .

HISTOR ICAL BASIS OF CW POLICY

Th e whole  bas is fo r our offensive chemical war fa re  polic ies seem 
to  s tem f rom  th e use of chem ical wea pons in W or ld  W ar  I.  T he  revu l
sion  which  the world  exh ibit ed fol low ing  the use of gas in th at  wa r 
pro duced  a numb er of pro posal s which led eve ntu ally to the Geneva 
Proto co l of 1925. Fr om  those early  effo rts fo r arm s con trol we passe d 
int o anoth er majo r war, when  the Uni ted State s warne d our enemies 
th at  if  chem icals  were  used ag ain st ou r forc es we wou ld re ta lia te  in 
kind —an d in  fac t, we ac tua lly  ha d chemical age nts  in the Eu rope an  
thea te r so th at  our fo rces  could' ca rry  ou t th is  promise if necessary.

Al thou gh  there  is no doubt th at  the enemy ha d chem ical age nts  at  
lea st as po ten t as ours , and  as we la te r lea rne d, more effective  th an  
an ything  we had, there was no use of  chemical war fa re  agen ts du rin g 
th a t war . Hist or ians  disagree as to  wh eth er the  th re at  of ret ali ati on  
was  the real de terre nt  to  the use of chemicals in th at  war, bu t the 
po int  I wa nt  to  m ake  h ere  is th at  I th in k th at ou r cu rre nt  pos tur e o n 
maintaining  chemicals  in stocks fo r r etal ia to ry  purposes was  reinfo rce d 
by t he  m ili ta ry  positi on ta ke n a t th at  time.

cw programs si nce worl d war  it

Since W orld  W ar  IT, we have  gone th roug h several disti nc t phases 
in our  chem ical war fa re  pro gra ms . We bu ilt  nerv e agent pl an ts in 
the  1950’s because we lea rne d th at  the Ger mans ha d nerv e age nts  
du rin g the  Second W orld  W ar , and it was obvious th at  at  least one 
othe r ma jor  na tio n, the Soviet Un ion , obt ained th is same in form a
tion. Because th is chem ical was so obviously superio r as a nerv e 
agen t to  an ything  th at  was in our ars enal at  th at  time, it seemed 
pe rfe ctl y logical to rep lace our mus tard  and phosgen e stocks wi th 

• the  more toxic nerve ag ent.
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Following the stockpiling of nerve agent in the 1950's there was 
a reduction in activity. Then the late 1950’s and early 1960’s brought 
on renewed Army activity  for more diversified and sophisticated 
weapons fo r disseminating the nerve agent, and an a ttempt to get the 
other armed services involved in chemical warfare programs. This 
renewed activity seems to have been the result of justifications pre
sented to the Congress tha t the Soviet Union had an enormous and 
significant capability in chemical w arfare  which could only be coun
tered by increasing the chemical weapons in our own inventory. Even 
a reluctan t Navy became involved in the chemical warfa re program 
for a sho it time.

The background of information I collected can probably be sum
marized quickly by the general observation tha t the justification

* for maintaining a stockpile of nerve agent weapons is based on an 
estimate tha t a potential enemy maintains a stockpile of nerve agent 
weapons. This fits into the general mili tary  philosophy that each 
weapon must be countered by a similar weapon.

IIO W  RE LIAB LE  IS  U .S . IN TELLIG EN C E

The obvious questions which must be asked about this philosophy 
are the hardest to  get answered. How reliable is the intelligence th at 
the Soviets or any other potential aggressor intend to use the chemi
cal agents—first—in any future  war? And what are the exact situa
tions in which such an attack can best be prevented by the threat  to 
retaliate if such weapons were used? Does our intelligence about So
viet chemical warfare order of battle indicate tha t they fully intend 
to utilize nerve agents as a par t of their offensive effort or are they 
developing the same posture we have enunciated because they know 
we have these weapons in  our inventory? One of the most important 
is: Does the threat to retaliate with nerve agent weapons if chemi
cals are used against our forces in war really constitute the best 
deterrent to the initiation  of the use of chemical weapons in any 
future war? How effective would a nerve agent attack in retalia tion 
be against an enemy with a superior capabil ity to defend and fight 
in a toxic environment? Wouldn’t the use of nerve agents against a

* nuclear armed force actually trigger the necessitv for a nuclear re
sponse i f the  attacked forces were to effectively resist such an attack?

These questions have been discussed with many individuals: Active 
duty military officers, retired military officers, and civilian experts. I 
have observed many interest ing reactions. In  one instance, a milit ary 
officer— Carl Cunningham, former Chemical Corps officer, now with 
Midwest Research Insti tute in Kansas City, and has been involved in 
studying  arms control and disarmaments—who was strongly in favor 
of the need fo r a retalia tory capability  before retirement, became con
vinced after studying the problem in retirement tha t such a capabi lity 
reallv does not constitute an effective deterrence among nuclear armed 
forces.

AR M Y CH EM IC A L COR PS STR ONG  BA CK ER  OF CW

The s trongest proponents for maintaining  chemical weapons are to 
be found in the specialty Army Chemical Corps. These individuals  
must obviously support an established doctrine. Yet a considerable
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am ount of  indif ference can easi ly be iden tified in the  mili ta ry  among 
othe r branch es of  th e services. Discuss ions  about the inte lligence i nd i
cates th at  we rea lly  do not know  very mu ch abo ut the Sovie t’s offen
sive capabil ity , an d th at  we hav e placed  a gr ea t dea l of  empha sis  on ou r knowledge o f thei r defensive ca pabil ity .

I  do  not prete nd  to  have g ain ed al l of  the in form at ion which  m ay be ava ilab le on thi s subject. I  h ave  not been able to ta lk  w ith  ind ivi duals  
who have played  the wa r games in whi ch ret al ia tio n wi th chem ical 
weapons  has  been one of the  in teg ers  in th e equations.  I  doubt th at  these games prove a gr ea t deal in any even t. Ce rta inl y, some s or t o f eva lua
tio n abou t the effectiveness of her bic ides in  Vie tnam  must have been 
completed irt orde r f or  ou r comm anders to be conv inced  of the need for such use. A nd  y et, I am certa in  th at  those eva lua tion s did  no t predict  the end  resul t o f such use. A t lea st I hope t hat no decisions were  mad e 
to use herbic ides wi th  a fu ll un de rs tand ing of  the  end res ult s as we 
now know them to be. I f  th at  should  be the case, the n we are  in trou ble .

DOES STOCKPILING CW SERVE AS A DETERRENT ?

The net result  of  my effor t over the  la st  9 months  is to leave me s till  in doubt abo ut wh eth er th is Na tion should,  in toda y’s politi ca l and  
mili ta ry  en vironment,  co ntinue the  sam e 50-year-old d oct rine o f m ain
ta in in g a chem ical war fa re  stoc kpi le as a deterre nce  to  the use of chemicals.

What,  p ar tic ul ar ly  d isturbs  me in th is  evaluation is t hat  th e Un ite d State s does not seem to come out well in the equa tion . W e do no t seem 
to have the capabil ity  in place in Eu ro pe  to effec tively  and imm edi
ate ly offer the  same level of re ta lia to ry  capabi lity which a po ten tia l 
enemy p rob ably could offer if  the enemy  ac tua lly  did  pl an  a firs t st rik e 
wi th chemical weapons. The logistics of  shipment  and  ma inte nan ce 
of  such  a ca pabi lity would be qu ite  complicated . Th is  seems to in di 
cate  th at  the re ta lia to ry  th re at  is min iscu le in com parison  wi th  the  firs t s trik e thr ea t.

Second, eit he r qu an tit at ively an d/o r quali tat ive ly,  how ever we in
te rp re t Gen eral  Ab ram’s rec ent  sta tem ents abo ut the  Soviet defense 
equ ipm ent  captured  in  the recent  Mideast  wa r, we are  well beh ind  
the Soviets in  ou r own defens ive  capabil ity . I f  an enemy sho uld  u ti 
lize chem ical age nts  ag ain st ou r forces, it  wou ld be unde r circum 
stances which  would req uir e the most effective and  immedia te response  which  we are  cap able of  de livering.  Th is wou ld mean  im
media te escala tion to the use of  tac tic al and str ate gic nucle ar weap
ons in orde r to  prev en t defeat. W ha t, t hen, is the ba sis fo r m aintaining  a sto ckp ile o f chemica ls f or  re ta lia tio n o nly  ?

DANGER OF IN TE RN AT IONA L PRO LIFERA TIO N

These pre ced ing  comm ents br in g me to a mat te r of imm ediate  con
cern . Sev eral  na tions  in  the  world  alr eady  hav e a nucle ar cap abi lity . I t  is only the expense of  the technolo gy which  has  pre vente d oth er 
na tio ns  fro m ach iev ing  a sim ila r capabil ity . We have been fortu na te  
th us  f ar  that m ore  nations have  no t developed th e c ap ab ili ty  to ma nu
facture an d deliver nerve agen t munit ions. The Ar my pro posal  to
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adop t bina ry  mu nit ion s as a system of  weapons  to replace our cu r
rent  nerve agent mu nit ion s offers the  po ten tia l ris k th at  more nat ion s 
may decide  to deve lop chem ical weapons. I f  t he lim ited monopoly on 
nerve agent  weapons is lo st, we ma y see grea ter  use of such  weapons to  
the  overall de trime nt  of world  peace.

Some of  th e lim ited uses of chem ical weapons since  W orld  W ar  II , 
such  as the reporte d use in  Yemen and Iraq , ag ains t cou ntr ies  wi th  
no capabil ity  of defense, and fo rtu na te ly  only  on a lim ited use basis,  
migh t e xpand , and we might  see a new and te rr ifyi ng  weapons esca la
tion. Since the bina ry  offers the pro spe ct of m an uf ac tu rin g and ha n
dl ing n erve  agen ts w ithout as g rea t a risk as is associated with cu rre nt  
weapons, t he  r edu ctio n of  the  danger, as well as the  prac tic al eli mi na
tio n of detection of  m anufac ture,  m ay be the  very  incentiv e needed to 
induce  prol ife ra tio n of chem ical weapons among  smaller agg ress ive 
nat ions.

We  ha ve an op po rtu ni ty , it  seems to me, in the cu rre nt  negotiations 
on arm s c ontrol at  Geneva , to  explo it m ore inte nsively the  only avenue  
cu rre nt ly  ava ilab le to lim it the development  and man ufac ture  of  
chem ical weapons. I t  appears  to be in ou r bes t in terest to  encourage 
such  an  arm s con trol  trea ty  to  which  all  na tio ns  would be req uir ed 
to adhere.  If , by ou r example, we ind ica te th at ou r int en tio ns  are  to 
up da te and mod ernize ou r own stoc kpi les at  t he  v ery  t ime such  ne go
tia tio ns  are  going on, it  seems to me th at we are no t su pp ly ing the 
lea dersh ip example of  whi ch we are  capable.

THE BIN ARY W EA PO N:  A TAC TICAL ADVAN TAGE?

One of  the responses  giv en to  me when I  sug ges ted  t h a t we might  
pro fit  fro m del aying  t he  dev elopment of the bina ry  wea pon  w as th at 
we sh ould no t weaken ou r c hemical weapons p osture  be fore any t re at y 
is neg otiated. Th e pr inc ipl e inhe rent  in  such a com men t is th at the 
bina ry  weap on is in some way  so t ac tic all y supe rio r to ex ist ing  che mi
cal weapons th at  we s hou ld offer th e elimination of th e bi na ry  system  
as an incent ive in neg otia tion s. Th is is no t necessarily th e posit ion  i n 
which  we find ourselves. A t le ast  one p romi nent an aly st—J ulian  P er ry  
Rob inso n—who will  be te st ifying  before  you du ring  your  hearings, 
has completed an ana lys is which  ind ica tes  th at  the  bina ry  weapon may 
no t be as effective a chemical weapon as is th e cu rren t system it  is 
des igned to  replace.

Th e rea l advanta ge  to  th e b in ary weapon seems to be safe ty  in  sh ip
ment and storage, no t its  tac tic al adv antag e. Th ere fore,  th e sugges
tio n th at  we may  be nego tia tin g fro m a positi on of  weakness if  we 
delay the bina ry  does n ot  a pp ea r t o be valid . In  fac t, fro m a ne go tia t
ing viewpoin t, it  app ea rs to  me t ha t i t wou ld be more of  an  exp ression 
of  good wil l and serious  in tent  if  we were  to ind ica te th a t we were  
postp oning  m odern iza tion of  o ur  s tock pile s un til  we lear ned ju st  how 
serious  othe r na tions  were abo ut rea ch ing  t re at y ter ms  whi ch are ac
cep tab le to us—in clu din g the need  fo r acceptable  ver ification.

An othe r arg um en t about adop tio n of  the binary, which  has been 
offered as fu rthe r su pp or t of the need  fo r main tain ing a stoc kpi le, is 
th at  it  rea lly  is a sma ll pr ice  to pa y fo r a weapon which  ju st  might  
come in  ha nd y some day. I  suppose in ter ms  o f th e massive  t ot al  D e
pa rtm en t of Defense  budget,  th is  ye ar ’s reques t fo r $5.8 mi llio n to
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begin procurement of the binary is small. But small budgets have the 
potential  to grow into larger  budgets.

COST OF CW PRO GR AM S

Six months ago I requested from DOD, within the limitations of 
security and available information, a summary of data on what we 
have spent on our lethal chemical weapons programs to date. I am 
providing the results which arrived just  recently as enclosures for 
your use, if you desire to include these data  in the record of hearings.
The review supplies all of the cost information which I was able to 
obtain from the Department of Defense on the lethal chemical 
programs.

Mr. Zablocki. Without  objection. «
[The information referred to can be found in the appendix.]
Mr. Owens . I think t hat  you should keep in mind when you have 

had an opportunity to examine these data, tha t informat ion on non
lethal systems such as herbicides, riot control agents, incapacitating 
agents, et cetera, have not been included in these estimates. I  have had 
a summary of these data prepared in tabular form which may be of 
greate r interest to you. and these tables are also included for your 
examination. A few specific comments may be appropr iate a t this time.

It  appears to be definite that. $5.8 million has  been requested in the 
fiscal year 1975 budget to begin procurement actions for the binary 
system. I cannot ascertain whether any separate funds have been 
requested under military construction funds to morjify the  facilities 
at Pine Bluff to incorporate a production line for the 155 millimeter 
shell. Of particular interest are the curren t and antic ipated costs tota l
ing $9,115 million for fiscal year 1974. and $24,139 million for fiscal 
rear 1975. (The $5.8 million for procurement of the  binary is included 
in the total for fiscal year 1975).

Looking back at these small costs, we find tha t our lethal chemical 
warfare  programs have cost us $132,641 million to date for R.D.T. &
E .: $158,149 million for facilities;  $214,137 million for procurement;
$4,190 million for a special transporta tion of weapons for Okinawa 
to Johnston Island; and operating costs of $18,959 million. These esti
mated costs give us a total of more than $528,076 million, just for our «
lethal agent programs.

FAR LY CW PROGRAM COSTS UNA VAILABLE

Please keep in mind tha t it is probable tha t substantial costs for 
programs prio r to fiscal year 1964 are not available, classification 
prevents the inclusion of other cost estimates, and the nonlethal chem
ical agent and all biological programs have been left out of these 
estimates. I  believe it is safe, therefore, to assume tha t the cost of our 
chemical weapons program has not been insignificant.

In addition to our investment to date, we will be asked to  spend 
an additional $1 to $2 billion for the total replacement of present 
stockpiles with the binary system. There are estimated costs available 
which indicate tha t it wiil cost. $200 million just, to buy artille ry shells 
to replace approximate ly 20 percent of curren t stockpiles. The total 
replacement of all munitions with the  binary munitions could cost five
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times that much, or $1 b illion . Ad d to that  thfe costs of  dem ilitariza
tion and detoxif ication of  exis ting  stockpiles and weapons research 
and development and the f igure could reach as much as $2 bill ion.

Accor din gly , I do not believe  tha t we can consider the chemical 
deterrence policy as not warranting comprehensive examinatio n be
cause i t costs the Natio n so lit tle  to  m ainta in a “ just in  case” weapons 
system.

CONCERN FOR U.S . DEFENSIVE CA PABILIT Y

One f inal observation which I would like to make before  my summa
tion. I am quite concerned about our defensive capabil ity.  Eve n if  we 
are successful in n egotiat ing a treaty on arms control, I do not  believe 
that it will be absolute ly s afe to assume that we m ay never  be attacked

* with chemical agents. Eve n if  we reach the conclusion tha t the use o f
chemical warfare agents is not the best deterrence posture—-that is, 
other weapons may be just as or more effective for  reta liation— we 
must stil l insure tha t our forces are prov ided  with  the best defensive 
capabil ity possible. I feel  very stro ngly tha t such a d efensive cap abi l
ity  in itse lf constitutes an effective deterrence to interest in a first 
strike  chemical attack.

Bu t we must assure ourselves that the Department of Defense has 
indeed assigned a sufficiently high pri ori ty to development and main 
tenance of  a defensive cap abi lity  tha t it is effective. I have already  
written a letter to the Secreta ry of  Defense about my concern in this  
area, and I have asked him to insure tha t our mi lita ry forces are 
being  provid ed with  the ver y best of  defensive equipment and tha t 
tra ining in the use of  chemical defense equipment provides a real istic  
and high state of  readiness. This posture  should not be neglected 
whatever decisions are even tually reached about overt chemical  wa r
fare policies. Fo r your information, I am also enclosing a copy of  
the letter which I sent to the Secreta ry of  Defen se on this matter, 
which T ask be made a part of  the record.

Mr. Zablock i. W ithout  objection, it will be made part of the record.
[The let ter re ferred to fo llo ws:]

. A pril  29,1974.
Hon. .Tames R.  Schlesinger ,
Secretary of Defense,
The Pentagon, Washington, D.C.

Dear Mr. Secretary : The  issue of arms control for  chemical weapons has 
been reopened for  negotiation at Geneva. It is m.v unde rstan ding tha t the United 
Sta tes  is stil l committed to the task  of achieving an effective chem ical arms 
control policy . As  I am sure you are awa re, I vie w the adoption  of binary  chemi
cal weapons by the United Sta tes  Arm y as a con trad icto ry position with regard 
to announced U.S. arms control efforts . Th is chemical wa rfa re issue has been 
examined brief ly by the House Armed Ser vices Committee  and will  receive an 
even more inte nsiv e exam ination during the hearings befor e the House Foreign 
Affai rs Subcommittee on National Sec uri ty Pol icy  and Scien tific  Developments 
which are  scheduled to begin May 1. During this  same period, the House Appro
priat ions Committee is being asked to appr ove funds to begin production of the 
binary  chemical  system.

Thi s lett er is intended, however, to discuss with you anoth er issue of concern 
which I have  about our chemical warfare  posture. When I first became involved 
in this  problem last  year , as a resu lt of  the munit ions destruction controv ersy  
in the Denver area,  I began my examinatio n by asking DOD as well as other  
appropriate agen cy personnel to exp lain  the rati ona le in support of  the U.S. 
position of reta liat ion  wit h chem ical weapo ns as a dete rren t policy. I found 
it difficult  then, as I sti ll do, to see the just ificatio n for  such a policy . Since  the 
possible eventual  abandonment of a chem ical  wa rfa re offen sive cap abi lity  does
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mine what the side effects of any change in policy might he. As a result,  I have 
also developed a  concern about the capa bility of the armed forces o f this count ry 
to defend and operate effectively in a toxic environment. When I learned that  
General Abrams had sta ted  in public his belief that  Soviet chemical wa rfa re 
defensive equipment, captured  dur ing the October Mideast wars, was super ior to 
American equipment, my concern was intensified . I am sure  tha t this same equip
ment was available  during  the Six-Days war  and it appears we may a lread y have 
lost some six year s of time. I was aware, of course, as a resu lt of  the very abbrevi
ated  intelligence made publicly avai lable  that  our analyst s believe th at  the 
Soviets are  exceptionally well trained  and equipped to fight in a toxic environ
ment. In fact, the intelligence analysis  about the Soviet defensive capabilities 
can be, and frequent ly is, interpreted to mean that  this  opera tiona l capability is 
evidence that  the Soviets are  fully prepared  to conduct chemical warfar e—there
fore our need for deterrence. A less frequent ly cited  basis for this defensive 
capab ility is the  obvious deter rence value to the Soviets of the ir stron g defense. 
I cannot help but  wonder whe ther  we have  taken our own defensive needs as 
seriously.

When I asked about the att itudes of o ther European Nations on chemical war
fare deterrence policies, I learned th at  some of our allies  view the  capab ility to 
defend and fight in a toxic environment to be j us t as effective a de ter ren t to the 
use of chemical weapons as is the  capability  to retali ate  in kind. The English, 
in par ticu lar,  seem to favor thi s position. Such a posture seems to offer many 
advantages of dete rrence without the  disad vantages  which the  th reat  of an 
offensive capability  seems to offer to world stab ility . In fact, without the  ability 
to defend effectively, an invi tation may actually be extended to an enemy to 
attempt a chemical attack, par ticu lar ly if the attack ed Nation  has no other re
tal iatory  capa bility to offset the  chemical threat. Although the United Sates  does 
have alte rna tive r eta lia tor y weapons in the form of enormous investments in both 
tac tica l and  stra teg ic nuclear weapons, I do not believe th at  we should neglect 
at  th is time our  chemical weapons defens ive posture.

Because of my concern abou t the implications of being able to defend against 
chemical weapons, w’hatever the outcome of the  issue of adoption of binary 
weapons or negotiations at  Geneva, I want to encourage you to consider  the need 
for strengthening the chemical wa rfa re defensive resea rch of the United States 
mil itary forces. I also w ant to suggest th at  we may need to inc rease  significantly 
the  tra ining of our mil itary forces to operate in a toxic environment  so that  
such opera tions  become as rout ine a pa rt  of our own mil itary exercises  as our 
intelligence implies is the case in Soviet, training. Although I am not as fam ilia r 
as I should be with  our training in thi s area , I suspect, from the few comments 
I have heard, that  o ur mil itary forces receive only a  curso ry introduct ion to the 
use of chemical defense  equipment. It  also appe ars th at  our progress in develop
ment of more effective defense equipm ent may be under a lower priority than 
is our emphasis on the development  of new types of toxic agents. Certain ly, if 
the observa tions made by General Abrams are accurately  reported , we have not 
effectively used knowledge which apparen tly has  been avai lable  for abou t six 
years.

If  the  Conference of the  Committee on Disa rmament at  Geneva can continue 
and reach a successful recommendation for a chemical arms control  treaty , and 
I believe that  we can lend supp ort to these  negot iations by delaying adoption 
of the binary chemical system, I thin k th at  we will have take n one more step 
toward world peace. I am not so naive, however, to believe that  such a treaty  
would ins tan tly  eliminate  the haz ard  of a possible att ack on our mil itary forces 
with  toxic chemical agents. As noted before, I have heard very logical argu
ments that  a  s trong defensive posture has  even more ju stification  as a deterrence 
and would thus  s trengthen the tendency to comply with  any trea ty.

I realize th at  intensive tra ining in the use of chemical defense equipment and 
the  accelerated development and tes t of bet ter  defense  equipment requ ires not  
oply manpower and money bu t also rela ted facil ities . It  is my opinion that  a por
tion of the proposed funds  for the binary system could be used more app ropr iate ly 
to support an expansion of our RDT&E effort on chemical defense as well as for 
improved training. The Dugway Proving Grounds, as has  been f requently  sta ted  
by Army spokesman, is one of the few isola ted mil itar y faci lities  in this  country 
where  work with toxic  or real istic simulan t agents and tra ining in the use of 
defense equipment can be conducted in comparat ive safety . It  would seem to me, 
there fore , in the best  i nte res ts of our nat ional security, to expand our  defensive
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efforts  and that  Dugway can continue to con tribu te to the nat ional defense, 
along with  its othe r major tasks , by expanding opera tions  in the  genera l area of 
defense and  tra ining under real istic  chemical wa rfa re conditions. As I have 
said  on a number  of occasions, I have no intention or desire  to weaken the 
defensive  capability of this Nation. I do believe in fac t that  we may not be 
doing all that  should be done in the area of chemical defense. I simply have 
difficulty in accepting the  need to commit extens ive resources to a new offensive 
chemical system to suppo rt a  deterrence policy which  does no t seem warranted in 
today’s political environment  or in ligh t of c urrent  weapons capabi lities.

I would apprecia te hearing  any comments which you can offer in regard to  my 
suggestions.

Sincerely,
W a yn e  O w e n s .

NEED TO RA TIF Y GENEVA PROTOCOL

Air. Owens. In  conclusion, my recommendations are:
First, I believe th at the Geneva protocol should be ratified just as 

soon as possible. Any fur ther  delay in declaring our position on this 
issue only reduces the credibility  of our efforts at negotiations in 
Geneva.

Further.  I believe th at the protocol should be ratified without the 
exclusion of herbicides and riot control agents as outlined in the 
President’s letter of transmitta l to the Senate. Since the biological 
convention is linked to our chemical negotiations in Geneva, I believe 
that  this convention also should be rat ified just as soon as we have 
ratified the Geneva protocol.

Second, even though the proposed initial  procurement of binary 
weapons is only a relatively minor item in the total chemical warfare 
program. I believe tha t this procurement can be delayed without detr i
ment to our current defensive posture and with the added advantage 
of supporting the negotiations at Geneva.

TOTAL PHA SEO UT OF CW

Third , serious consideration should be given to phasing out chemi
cal warfare  altogether, just as we were able to eliminate biological 
weapons from our stockpiles in 1969. At Geneva on Tuesday of this 
week Jap an offered just such a dra ft trea ty to prohibit production 
and phase out stockpiling of chemical weapons.

If  it is eventually determined tha t chemical weapons can be phased 
out as no longer necessary, then the Nation will have avoided what 
could become a considerable added cost of weapons systems if the 
binary procurement continues as programed.

Fourth . I support the concept of a strong  defensive capability as a 
viable deterrent to the use of chemical weapons. To this end I have 
tried to encourage a higher priori ty of effort in this area, and I  recom
mend that  the Congress indicate its interest in a similar increase of 
prior ity on this topic.

in fl ue nc e of congress

Final ly, the recommendations of the committee have in the past, and 
can now have, an influence in both the Congress and the administra
tion positions on this topic. In the final analysis, however, it is 
through our actions in both Houses, as we support or reject appropria-
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tions fo r var iou s pro gra ms  proposed by the  mili tary , th at  we can be 
most  influen tial .

I hope th at  my own con trib utions to th is  e valuation will  have  been 
he lpfu l to the Members  in un de rst an ding  th is issue so th at  the deci
sions  wre make can  be cast in the fra me wo rk of  the  to ta l implicat ion s 
of  th e prob lem. W e seem to  av oid open discussion o f th is  top ic because 
of  a bac kgrou nd of  supersecrecy and  general  abhor rence o f the  subjec t.
We  can not  stay out of the  issue since ult im ate ly it  is through  our 
actions  as Repre sen tati ves  th at  we rej ec t or  supp or t thes e policies.
We should  not  imply  consent th roug h silence.

Mr. Chairma n, than k you fo r th is  op po rtu ni ty  to pa rti cipa te  in 
your  eva lua tion of  th is subject. I  look  fo rw ard wi th  gr ea t in ter es t to 
he ar ing the  observa tion s of  the  othe r witnesses  you hav e asked to 
testi fy . *

Mr. Zablocki. Tha nk  you for a ve ry exce llen t stat ement .

RATIFICA TIO N OF GENEVA PROTOCOL SEN ATE  PREROGATIVE

At the  very begin nin g I would like  to ask you a tech nical question 
as to the  difference  between your  House  Res olu tion  679 and  th at  
int rod uced by Con gressm an Del lenback , House  Res olu tion  710. Yo ur 
firs t resolve s tate s t hat  “ I t  is th e sense o f th e H ous e o f R epr ese nta tives 
th at  the Geneva protocol of 1925 bann ing  the first  use of gas  and 
bac teriological warfare  be ra tified imme dia tely.”

Now as you know, rat ific ation  is a prero ga tiv e of  the  Senate.
Mr. Owens. That  is rig ht .
Mr. Zablocki. The Senate may take  offense at  such a dire ctive. 

Would you find it  p robably  beneficia l if  we would not tak e as str on g 
a lan guage  in the  final  vers ion?  Ha ve  you any  deep concern abo ut 
your  fir st resolve  ?

Mr. Owens. N o. I  did  feel it  was ap prop ria te , Mr. Ch airma n, th at  
the House go on record  as su pp or tin g immedia te rat ific ation  wi tho ut 
the exclusion on her bic ides and  rio t con trol  agents,  bu t any  wo rd ing 
which wou ld preserve the sep ara tio n of  prero gatives of  the two  
Houses would, of course, be sa tis fac tor y wi th me just to allow us to 
exp ress  ou r concern.

Mr. Zablocki. Indeed  in the second resolve you do have such an 
expressio n.

Mr. Owens. I  have  no str on g fee ling in th at  reg ard,  Mr. Chairma n.
Mr. Zablocki. Th an k you very much.

RE LIA BILIT Y OF U.S. INTE LL IGEN CE  ON FIR ST-USE

May I  ask you to ans wer the rheto rical question you pose in your  
own test imo ny.  Ju st  how reli able  is our intell igence  th at  the Soviets 
or  any  othe r po ten tia l agg ress ors int end to use chemical agents first  
in fu tu re  w ars?

Mr. Owens. We ll. Mr.  Ch airma n, th a t is a verv difficult ques tion 
to answer. I  have had  brie fings by a numb er of  d iffe ren t agencies and 
as the c hai rman is p rob ably aware, or  will  be made  aw are  dur ing these  
heari ngs, the re are ind ica tions th at  there was some defe nsive equip 
ment, chemical war fa re  equ ipment whi ch was discovered. I  un de r
sta nd , recent ly in the  Middle Ea st.  I sim ply  must assume th at  it is
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relatively reliable, but I have no way of knowing, I guess, Mr. 
Chairman.

I personally don’t see why they would ever use it, but they might.
Mr. Z ablocki. Do you have any feeling as to the extent our country 

should prepare a defense against chemical warfare ?
Mr. Owens . Well, the country which uses the chemical weapons first 

gets all the advantage of surprise. I have had briefings which spell 
out much of the  information, I suppose classified, which spell out the 
true  extent of our defensive capability which General Abrams has rec
ognized publicly tha t we really are not very well prepared to defend 
ourselves agains t a first strike, but it does seem clear th at we have not 
prepared ourselves very well at all to defend, which seems foolish 
because at the  same time, as the chairman knows, we have said we will 
not strike first, and yet we have no defensive capability.

If  there is a serious threat, then it seems like we are very much 
unprepared—very must unprepared.

OTH ER NA TIO NS COULD MA NU FACTUR E BIN AR IES

Mr. Zablocki. You have ra ther  s trong views about the b inary pro
gram tha t the Department of Defense is initiating, am I  correct?

Mr. Owens . Tha t is what the lawyers would call a contention against 
interest. The testing  is being done in my distric t in Utah , that is right, 
Mr. Chairman.

Mr. Z ablocki. Well, do we have any evidence, or as a member of the 
Armed Services Committee, do you have any evidence that other na
tions, including the Soviet Union, are en tering into binary programs?

Mr. Owens . I guess I cannot answer that, Mr. Chairman. I don’t 
know.

Mr. Z ablocki. Since it  is such a relatively simple process T would 
expect that other nations, even some of the smallest nations, could enter 
into binary  chemical programs.

Mr. Owens . Tha t is p art  of the great threa t, tha t it would ap pear 
tha t that, would make the capability readily available to any small 
country to have some kind  of an exotic middle  weapon system.

Mr. Z ablocki. And a very difficult process to t ry to police?
Mr. Owens . That is r ight. Tha t is my understanding. Tha t is cer

tainly my observation.
Mr. Zablocki. Verification would be almost impossible.
Mr. Owens . I  think so.
Mr. Z ablocki. Thank you, sir.

POSSIBLE VERIFICA TIO N METHODS

Mr. Owens . Well, I  might say, if I  could, Mr. Chairman,  there are a 
lot of theories of verification as to whether we need inspection or not. 
There are some economic theories of verification put forward by dif 
ferent experts tha t you could verify, and this is, I guess, currently 
being talked a great deal about at Geneva.

There are ways that you could verify some of the chemicals required 
in the binary system tha t the Government could follow where they 
were being used in different countries, and the countries then if they 
had agreed to furnish  information as to why a certain chemical—and 
I am very sorry, I am very much a nonchemist, and I  cannot remember
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the chemical, hut  there are theories that the use by the manufacturer 
of the binary system intended could be verified economically rather 
than requiring onsite inspection. Now I  don't know whether tha t is 
what the chairman was getting into or not.

Mr. Zablocki. I understand that there are various methods of veri
fication. It  is my understanding, however, that i t is compounded as far 
as the possibility of complete verification because of the binary process.

Thank you very much.
Mr. du Pont.

GENEVA NEGOTIA TIONS *•

Mr. nu Pont. Thank you, Mr. Chairman.
Mr. Owens, there are actually three sets of negotiations tha t have 

gone on in Geneva, one of which has to do really only with biological •
warfare. So set ting tha t aside, there is the 1925 protocol which you 
recommend tha t the Senate ratify. That protocol simply renounces 
the first use of chemical warfare agents, and presumably t ha t would 
be no problem to us. But the current negotiations are concerned with 
R. & I), production, and stockpiling of chemical weapons. It  is not 
quite clear to me from your testimony what your position is on that set 
of negotiations, and what position we ought to take as a country in 
regard to those negotiations.

Mr. Owens . The present negotiations going on with Pr . Ikle of 
the Arms Control and Disarmament Agency. I am very much im
pressed with the doctor’s statements on what this  country ought 
to do as regards chemical warfare,  stockpiling, and manufacturing.
He has said, apd his assistants have said, as recently as 3 or  4 weeks 
ago, th at this country wants to do away with its chemical warfare 
system.

At the. same time, as I  have pointed out, I think the Army wants 
to spend $6 million to start  the procurement of a whole new system.
I strongly agree with Dr. Ikle, and strongly support the present 
negotiations.

I am impressed tha t Mrs. Schroeder I  think testified yesterday, 
and while I  didn ’t hear her, I understand tha t she had visited those 
Geneva negotiations and is convinced th at we are stalled for almost 
no purpose over there, tha t we have not been willing to put forward  a •
program.

PIST IN CT IO N BETW EEN CH EM ICAL  AND RIOT CONTROL AGENTS

Mr. nu Pont. How would you distinguish between chemical agents 
and riot control agents such as tear  gas ?

Mr. Owens . I am not sure I understand the gentleman’s question.
Mr. nu  Pont. Well, if we agreed not to manufacture or stockpile 

chemical warfare agents, would we thereby be prohibited from man
ufacturing and stockpiling tear gas? If  your answer is no, how do 
you define a chemical warfare agent in such a way as to  exclude tear 
gas?

Mr. Owens . Well, T have been impressed by the recent report of 
which the gentleman is probablv aware having to do with herbicides 
and riot control in Vietnam, which was a disaster, they didn’t work 
at all.



51

Mr. du  P ont. No t in use in Vie tnam.  Te ar  gas  by police, fo r ex
ample, in  riot  situ ations in  the  Un ite d S tates.

Mr. Owens. Well, ou r neg otiations, of course, deal  wi th  ex ter nal 
use in  war , not  wi th local s ituatio ns.

Mr. du  P ont. I  u nd ersta nd  t ha t,  b ut  i f we a greed in Geneva to ban  
the pro duction  of chem ical war fa re  agents , would  th at  no t ban  the  
production of tear  gas with in  the  Un ite d S tates ?

Mr.  Owens. Th e gen tlem an asks  th e question I  h ad  n ot  th ou gh t too 
ser iously about, I  suppose . My positi on wou ld be t hat  we should  a gree 

•* no t to use them in in ter na tio na l war . They should  no t be excluded
fro m the  Geneva protoco l. Bu t if  t hey are —an d I  believe they  are  o f 
some use loca lly—I suppose th at  th at  wou ld be an exe mption  fo r 
domestic  use. Ex te rn al  use, of  course, is the po in t of  the Geneva 

* protocol.
Mr. du  P ont. We ll th at certa inl y is the po in t of  the  1925 pro toco l, 

and I  am glad  you agree th at  we wou ld wa nt  to pu t some kind  of an 
exception in whate ver  agreem ent  we reach so th at  we would  be able 
to  use them i f necessary i nte rnall y.

Mr. Owens. I  don’t have an opinion, thou gh  I  m ight  say  to the  
gen tlem an as to how effective the y are  in th is cou ntry. I  un de rst an d 
th at  mos t people th in k the y are  quite effective at  times, so I  am not  
opposed to  tha t.

ON TH E ADEQUACY OF THE DEFEN SE BUDGET

Mr.  du  P ont. In  yo ur  fo ur th  po in t in your  sum mation  you say 
you  su pp or t the concept of  a str on g defens ive  capabil ity  as a viab le 
de terre nt  to the  use o f che mica l weapons. W ha t add itions to  the  P en ta 
gon’s defense budget wou ld you  fav or  in or de r to encourage  th is 
defense if  we eliminated  the use of chem ical  weapons?

Mr.  O wens. I have no knowledge of  how much money i t wou ld take, 
and I  don’t even hav e a lot  of detai ls on serious ly how un prep ared  
we are , bu t I did  have a coup le of brie fing s on the  sta tis tic s which 
are  classi fied from bo th the CIA  and the  DI A,  and  I would  th in k 
th at  t he  subcomm ittee might  be intere sted in he ari ng  t hose sta tis tics. 
I t  is, I th ink , of conc ern th at  we are  so u np repa red defe nsiv ely.

*■ I can not  answ er. I hav e no idea  how much money th at  would cost.
Mr.  du  P ont. Y our e mphas is the n in your  tes timony  is  on defensive 

capabi lity relative to chem ical weapons being used ag ains t us and 
not de fens ive capabil ity  general ly ?

Mr.  Owens. I  am sorry.
Mr. du  P ont. In  oth er words, you  sug ges t in your  tes tim ony th at  

if  we renou nce t he  use o f chemical war fa re  agents  we can  ma ke up  f or  
th at  or  be defens ively secure  thro ug h the  use of  othe r weapons systems,  
and we don’t  need a chem ical response to a chem ical th reat .

My rea l ques tion  is, w ha t kin d of  capab ili ty  a re  you t al ki ng  ab out? 
Are  you ta lk ing abo ut nucle ar re ta lia tio n capabi lity or  trad iti on al  
forces capabil ity ? Do you feel th at  the defe nse budget as cu rre nt ly  
draw n provides adequa te ret ali ati on  so th at  chem ical wa rfa re  agents  
need not  be used ?

RETALIA TION CAPABIL ITY

Mr. Owens. Well, except in the area of defensive capabi lity—that 
is, defensive capability agains t chemical warfare—it appears to me
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to be adequate. I am suggesting tha t if Russia in the European 
theater—twice I have had very long discussions with a number of 
people at the Pentagon to explain how it is, what kind of a bat tle plan, 
a game plan, tha t would allow us to use chemical warfare in retalia 
tion, and I am a t a loss. They cannot explain it to me, and I don’t 
know whether tha t has something to cio with my understanding 
capability or the ir expla ining capability, bu t for  the life of me I can’t 
see how we could use chemical warfare defensively.

Fir st of all, we are never going to use it  in th is country.
Second of all, we would use it in Europe if  it was used.
Third, we have pledged ourselves against the fir st use.
Four th, we know they are much better prepared against it t han  we 

are in defensive clothing. They obviously would be dressed to  defend 
themselves against a retalia tion in kind before they attacked us. so 
our retaliation of  a chemical agent, would have no effect whatever. The 
retalia tion either of massive conventional weaponry or  nuclear weap
ons would both be much more effective and, therefore, it  seems to me 
very much a better wav. Of course, it would seem to me that is a much 
better deterrent than the chemical warfa re deterrent.

Mr. nu Pont. One final question. In your research you have not come 
up with any figure as to what you th ink i t might cost to provide us 
with a defensive system against chemical warfare, the clothing and so 
forth  ?

Mr. Owens. No. I have written a le tter. T wrote it  iu st 3 or 4 days 
ago to the Secretary of Defense, in essence asking tha t point among 
others which I have asked to be included in the record, but I don’t 
have the information.

Mr. nu Pont. Thank you very much.
Thank you, Mr. Chairman.
Mr. Zablocki. Mr. Fraser.
Mr. Fraser. Thank you very much. Nfr. Chairman.

CAV OFF ENSIV E CAPABIL ITY  UNNECES SAR Y

Mr. Owens, i f T understand the th rus t of  your statement, the main 
point, you are making is that. we. don’t need an offensive capabili ty in 
chemical warfare, and that you have that, view whether or not we are 
able to agree in Geneva on a ban on the production or stockpiling of 
chemical agents.

Mr. Owens. Yes. I  am submitting to the subcommittee tha t tha t is 
what we ought, to consider, T believe it  to be true.

Mr. Fraser. I must say that. I  am persuaded by your argument on 
this. As long as the United States has the capacity, as it does, to destroy 
any country in the world in 15 minutes it would seem tha t that, is 
probablv a more effective deterrent than  a chemical agent re taliato ry 
capability.

A defensive capability—being able to  protect against the effects of 
an attack by chemical agents—is not so useful from a deterrent point 
of view—since our deterrent, lies in our larger milit ary posture—but. is 
simply prudence, insuring tha t units are not. put out of action by an 
attack of this kind.

Mr. Owens. Exactly. If  our milit ary intelligence indicates tha t 
there is a threat, severe enough to require tha t we have not just one but 
two nerve gas systems, and we have no real defensive capabi lity, it
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seems like to me th at  th ere i s a step missin g th ere , a nd fo r some rea son  
we are  no t making much  sense in  ou r pol icy.

Mr. F raser. So th a t we ou gh t to  hav e more choices th an  massive  
ret ali ati on . W e also o ug ht  to be ab le to  pro tect  ourselves a t the  ou tset? 

Mr. Owens . I t  wou ld seem to  me th a t is righ t, sir.

RESEARCH NEEDED IN  DEFENSIVE MEASURES

Mr. F raser. A re n' t we like ly to enc oun ter the  arg um ent th at  we 
can not  very  well main tai n adequa te cap abilit ies  to defend  ourselves 
ag ain st an  a tta ck  using chemical weapons  unless we engage  in exten 
sive research  and developmen t of  po ten tia l age nts? In  othe r words, 
it  w ill be a rgu ed t hat  we cannot very well prote ct  ourselves unless we 
know the  ful l ran ge of po ten tia l problems th at  we might  enc oun ter 
from an adversa ry who ha d not aba ndo ned  re sea rch  and  developmen t, 
and  pe rha ps pro duction  ?

Mr. Owen§. I t  would obviously take  sign ificant  researc h to de ter 
min e wh at is needed to defend , wh at chemicals you wou ld have to 
defend  again st obviously. I  th ink t hat  is true .

Mr. F raser. S o in any  even t we pro bably  would be left wi th some 
form of our r esearch  p rogram  w hich wou ld embrace  the  iden tifi cat ion  
of  poten tia l thre ats .

Mr. Owen s. Whatev er is needed to pro vid e us wi th th at  necessary  
inf orm ation , yes.

Mr. F raser. I  find  y our s tatement  very  t ho ug ht fu l and I  appre cia te 
yo ur  ini tia tiv e in th is.

Mr. Owens . Tha nk  you very  much.
Mr. F raser. You’ve been very h elp fu l to  the commit tee.
Mr. Owens. Thank  you.
Mr. Zablocki. Mr. B iester.

RATIFICATION WITHOU T RESERVATIONS

Mr. B iester. Tha nk  you, Mr. Cha irm an.
I also wish  to th an k the  witness fo r his  test imony.  I  apo logize to 

th e witn ess fo r no t being here  throug ho ut  all of his fu ll sta tem ent . 
An d pe rhaps you may  hav e covered th is  in th at  sta tem ent , and if  so 
I will ignore the quest ion.

Mr. O wens. All ri gh t.
Mr. B iester. W ith  resp ect  to our  adh erence  to or rat ifi cat ion  of 

the  Geneva protoco l, do you th in k th at  we should ra ti fy  it  wi th 
res erv ation or  wi tho ut reserv ation? I noti ced  th at  many of  the coun
tri es  hav e rat ified with eit he r one or  two  so rt of  bo ile rplate res erv a
tions ba sed upo n th e actio n o f poten tia l enemies. W ha t is yo ur  th ou gh t 
on th at  ?

Mr. Owens. My r ecommendation i s th at  it  w ould be rat ifie d wi tho ut 
reserv atio n on the use of  herb icid es an d r iot  control agen ts.

Mr. B iester. W ith ou t those reservatio ns.

U.S.S.R. SUPERIOR DEFENSIVE CAPABILITY

Secondly, I  am wo ndering  i n ter ms  o f t he  e scalation of  the  gr av ity  
of m ili ta ry  conflict  where we can agree we p ut  ce rta in kin ds of w arfar e, 
pa rti cu larly  I  suppose in the question of  la nd  w arfare , bu lle ts ha vin g
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I  suppose let ’s say a level of g ravi ty  A or 1, and  st rat egic nuclear weaponr y ha vin g th e high es t grav ity . Where wou ld you set ar til le ry ? Where would you set  chemical or  biological wa rfa re? Where wou ld you set dis abling gases ? Wh ere  wou ld you set letha l gases in th at  gr ad ua tio n ?
Mr. Owens . The gen tlem an asks very tou chy  questions fo r a non-  mili ta ry  civ ilian.
W ha t I  am try in g to say is th at  if  we are  att ack ed wi th chem ical weapons by the  only  c ountry we know has the m,  namely the U.S .S.R.,  we also know t hat th ey  hav e m uch supe rio r de fensive ca pabil ity , c lothing , and if  we fire back wi th the  ner ve gas  it  is no t goi ng to  do any good, bu t if  we fire back wi th bulle ts or ar til le ry  th at wil l penetra te the clo thing.
I  do n’t mean to step aside on t he  ge ntl em an’s que stion , ex cept I  don’t rega rd  chemica l w ar fa re  as hav ing any  real im pa ct  i f we are not g oin g to  use it  in  fi rst  str ike . Of course , I  w ould  n eve r urg e th at we use it as firs t s trike  capabili ty,  but  i t j us t seems like to me it  does.no t m ake  any  sense.
Mr. B iester. Wel l, a ren’t we assuming i n t hat  an swer a  r athe r stable  sit ua tio n in  term s of  research an d de velo pment  ?
Mr. Owens . I n  ter ms  o f pe rhaps our b ein g able  to develop a chemical w ar fa re  which could pene tra te the ir  clo thing?
Mr.  B iester. Or  they ours .

SOVIETS CONC ENTRATE ON CW DEFEN SE

Mr.  Owens. W ell,  we know  t hey spend a lo t more  tim e ap pa rent ly  on thei r defen sive  ca pabil ity . I suppose t hat  th e gen tlem an is suggesting that  maybe we could bu ild  a b ett er  chemica l weapo ns system  which could p enetr ate  thei r cloth ing . I  doubt it. I t  is re lat ive ly easy to p rot ect ag ain st now. I  doubt it,  but I  am n ot a  chemist.
Mr. B iester. Nei the r am I.
Mr. Owens . Ask Mr. Meselson when you get  him  up  here . I  bet  he wou ld give a muc h more in tel lig en t answer  on th at  th an  I  would.Mr.  B iester. O ne of the difficult ies I  have in se tting  t he  biological war fa re  is  i t seems t o me th at  i t rises to the nucle ar wa rfa re  in terms  of  grav ity .
Mr.  Owens . Se tti ng  aside bio logical wa rfa re?
Mr. B iester. Yes.
Mr.  Owens . I  am not  sure  I  un de rst an d the  gentl em an’s quest ioning. Set. aside bio logical wa rfa re.  We  di dn ’t  th in k we would ge t to  con trol it, we th ou gh t it was so fool ish. I t  w ould  be impossib le fo r us to  control  and  t hat  ot hers would be unable to con trol it, and therefore I  supp ose wi tho ut requ iri ng  any  ver ific atio n at  all  we set it  aside . Chemical weapo nry  is  m uch more  contro llable  obviously th an  b iological weaponry .

LEVEES OF PO TENT IAL HAZARD

Mr.  B iester. W ell , I  appre cia te your  answ ers because what I  am try in g t o do is to  see in  my own mind the levels  of  po ten tia l ha za rd  both to oth er huma n beings and  ourselves involve d in the use of  any of  these k ind s o f weapons, a nd it  seems to me t hat when we ta lk  abo ut biolog ical wa rfa re  we are  talking  a bout som eth ing  at  l eas t as ha za rd ous as gen era l nucle ar war fa re  if  bio log ica l war fa re  gets  ou t of con-
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agains t us, does it not?

Mr. Owens. I  am not  sure what the gentleman’s question is, but I 
thin k I agree with him.

Mr. Biester. It  is not really a question. I t is an observation. I  think 
tha t what  it  leads me to get into is the  whole question of perhaps nu
clear warfare as well. I am just t rying to think  out loud with the gen
tleman about where we ought to set certain scales of violence and 
what the ir nature really is, and what the position of our society should 
be with respect to them.

I appreciate your testimony very much.
Mr. Owens. I don’t advocate lowering the nuclear shield to the level 

which you use nuclear weapons a t all, bu t I  am just saying that that 
is a massive retalia tion, a massive deterrent.  Chemical war fare is not 
a de terrent in my view, and tha t is what I  am urging  the committee 
to consider very seriously. It  is truly an ineffective weapon system.

Mr. Biester. Thank you.
Mr. Zablocki. Mr. du Pont.

TEST BAN AND THE PROTOCOL

Mr. du  Pont. I  have one further specific question.
Assuming th at we rat ify  the 1925 Geneva protocol without excep

tion, and assuming fur ther tha t tradi tional military action started 
in Western Europe, an infantry  war, would it be your opinion tha t 
having ratified tha t t reaty t ha t we would be prohibited from the use 
of tear gas as a supporting  weapon for infantry  ?

Mr. Owens. If  we ratified the protocol without the reservation, I 
would think  so; yes.

Mr. du  Pont. Thank you.
Mr. Owens. Thank you.
Mr. Zablocki. Thank you, Congressman Owens. We appreciate 

your coming before the committee, and we wish you well.
Mr. Owens. Thank you.
Mr. Zablocki. Dr. Meselson, Dr. Robinson, and Mr. Pittaway,  if 

you will please come forward. We will  hear  each of you together as a 
team.

Dr. Meselson.

STATEM ENT OF DR. MA THEW  MESELSON, HARVARD UN IVER SIT Y 
BIOLOGICAL LABORATORY

Mr. Meselson. Thank you, Mr. Chairman.
The question I would like to discuss with you th is morning is where 

should the United States draw the line agains t chemical weapons?

STANDARDIZED CH EM ICA L AGENTS

The chemical warfa re agents now standardized and stockpiled by 
the armed services ar e:

VX, a lethal nerve agent th at kills when inhaled or when deposited 
on the skin.

GB, or the German Sarin, a le thal nerve agent tha t kills when in 
haled.
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HD, or mustard, a bliste ring agent tha t can incapacitate or kill.
BZ, an incapacitating agent that causes disorientation and irra tional 

behavior lasting up to several days.
CS, a riot control agent which irrit ates  the eyes, nose, and throa t 

for periods generally lasting no more than a few minutes afte r ex
posure is ended.

Agents orange, white, and blue, herbicides for reducing vegetation 
cover and for crop destruction.

Our national policy strongly reaffirmed by the present administra
tion, renounces the first use in war of lethal and incapacitat ing agents 
such as VX, GB, mustard, and BZ. Such chemicals may be used only 
in retal iation against a chemical attack ini tiated  by an enemy. In  con
tras t, we have not renounced the first use o f riot control agents or 
chemical herbicides.

According to current policy, the distinction between incapacitating  
agents and riot control agents is that  the symptoms of incapacita ting 
agents persist for hours or days even after  exposure has ceased, 
whereas the symptoms of riot control agents are more transient . These 
distinctions in definition and policy become crucially important  as we 
move toward ratification of the Geneva protocol of 1925, the inte rna
tional treaty prohib iting chemical and biological warfare.

UN ITED  STATES ONLY MA JOR  POWER NOT RA TIF YING  PROTOCOL

The Geneva protocol prohibits  the use in war of “asphyxiating, 
poisonous, or other  gases, and of all analogous liquids, materials, or 
devices” and “bacteriological methods of warfare.” Nearly 100 nations 
are parties to the protocol, including all the major powers of the world, 
except the United States. In August 1970, President Nixon sent the 
protocol to the Senate for its advice and consent to ratification as one 
of several widely praised steps announced the previous year, “To rein
force our continuing advocacy of internat ional constraints on the use 
of these weapons.”

In presenting the protocol, the administra tion asked for acceptance 
by the Senate of the understanding tha t IT.S. ratification would not 
apply to riot control agents or herbicides. Afte r considerable testi
mony and discussion in March of 1971, the Senate Fore ign Relations.. 
Subcommittee expressed to the Presiden t its strong support for the 
protocol but asked the administrat ion to reconsider its position on riot 
gas and herbicides. The ratification process has been delayed as the ad
ministra tion reconsiders its position on where to draw the line.

USE  OF TEAR GAS, HER BICIDE S IN  VIETNAM

Before the Vietnam war, our policy for riot control agents, then 
called tear  gases and for herbicides was, in effect, one of first u«e. We 
I'ed never used gas of anv kind in combat since its general use in World 
War I. At the League of Nations, we repeatedly indicated our willing
ness to join in a prohibi tion against all types of chemical weapons, in
cluding tear  gas. Even when the use of CS in Vietnam was first re
ported in 1965, Secretary of State Dean Rusk stated that CS would be 
used “only in situations  analogous to riot control and not in ordinary  
military operations.” But as the war intensified, this policy was eroded .
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until  nearly all the  CS used was disseminated in support of o rdinary 
milita ry operations.

Before we had phased out herbicide use and sharply curtailed the 
use of tear gas in Vietnam in 1970, U.S. diplomats at the United Na
tions and elsewhere advanced the view that  the Geneva protocol did 
not apply to these part icula r chemical weapons. Although we had not 
ratified the protocol and accordingly were not strictly bound by its ob
ligations, we were sensitive to charges of violating  its spirit and 
argued tha t using riot gas and herbicides represented no such viola
tion. It  soon became evident, however, tha t our interpretation of the 
protocol was not shared by the majority of nations. In December 1969, 
the U.N. General Assembly, by a vote of 80 to 3 with 36 abstentions, 
passed a resolution holding tha t the protocol prohibi ts the use in war 
of all toxic chemicals against man, animals, and plants. Only two na
tions, Australia and Portugal, joined us in voting against the resolu
tion. At the time, Australia was engaged in the Vietnam war and 
Portugal was reported to be using herbicides against insurgent forces 
in her African colonies. Never had we been so isolated on an important  
vote at the United Nations.

DO MES TIC USE

I should mention here th at neither the U.N. resolution nor the pro
tocol itse lf have anything whatever to do with the use of herbicides in 
farming or other domestic pursuits, or with the use of riot control 
agents by police. By its terms, the protocol applies only to war, and no 
nation and no recognized authority has ever maintained otherwise.

During  the Vietnam war, while tear  gas and herbicides were still in 
use, it was impossible for us to determine objectively where we should 
draw the line against chemical weapons. Our experimentation with the 
use of these agents temporar ily closed options which otherwise would 
have been open to us. But now that our  force? are no longer fighting in 
Vietnam, our perspective can shift  to the broadest and most meaning
ful view of our interests.

D ETERM IN IN G  W H ERE TO “ DRAW  T1I E L IN E ”

As with many treaties, the Geneva protocol may be interpreted 
either broadly or narrowly. It is fundamentally important to our 
interest that, in finally ratif ying the protocol, we determine where 
the most durable line against chemical warfare  can be drawn. We 
should begin with an unders tanding that  a durable line must be 
clearly definable, with minimum ambiguity as to what chemicals are 
prohibited.

A distinction between riot control agents and incapacitants is ob
viously less clear and less likely to survive technological innovation 
than a simple rule against antipersonnel chemicals of all kinds in 
war. The search for more effective riot  control agents has already 
produced an agent tha t could cause difficulties in this regard. The 
new agent, CR, can be considerably more long lasting  in its effects 
than  CS, yet there  is interest in i t as a more effective successor for CS.
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INCAPACITATING AGENTS VERSUS RIOT CONTROL AGENTS

The case points to the difficulties tha t will arise as technology 
erodes any distinction tha t may now be formulated between incapac
itating agents, which we have pledged not to use, and riot control 
agents. The chemistry and toxicology of possible agents defy easy 
or unambiguous categorizations.

A second requirement for a durable standard is that it be gener
ally accepted by the parties  to the protocol. Our insistance on ex
cluding r iot gas and herbicides can only perpetuate  disagreement and Mbreed ambiguity. Although a few nat ions have supported our inte r
preta tion of the protocol, it is evident tha t far  greater  consensus 
would be achieved if we were to accept the broad interpreta tion em
bodied in the 1969 General Assembly resolution. <

A thi rd consideration favoring a broad interp retation is that,  to 
an important extent, the use of any chemical weapon stimulates 
technical and institut ional interest in other chemical weapons, creat
ing incentives and institut ional pressures to erode the line.

SECURITY BEN EFIT OF CW RESTRAINTS

The choice we face is between the mili tary benefit tha t accrues from 
the option to initiate the use of riot  control agents and herbicides 
in possible future wars, and on the other hand, the long-term secu
rity  benefit of fur ther  strengthening the legal, political, and prac ti
cal restra ints against the proliferation and use of chemical weapons.

From th is perspective, the stakes are incommensurate. Undoubtedly 
there are special battlefield situat ions in which riot control agents and 
herbicides have a certain utility . But  the  evidence indicates tha t this 
utili ty is only marginal. B iot gas is useless against forces with masks. 
Herbicides, even in jungle warfare , have failed to have a major and 
objectively demonstrable .value. These weapons would be of least 
utili ty in possible confrontations with our major adversaries.

On the other side of the scale, breakdown of constraint s against 
lethal gas warfa re could place in the hands of small or poor countries, 
and possibly even of te rror ist groups, a formidable capability  they do 
not now have to threaten ourselves and international security and <
tranquility  in general.

If  we can turn  from preoccupation with the past, we will under
stand that  our future interest lies in establishing a broad prohibition 
agains t all forms of chemical warfare.  If  the other nations of the 
world are willing to do so, we should be more than willing to break 
the impasse and lead the way.

Mr. Zablocki. Thank you, Dr. Meselson.
Next Dr. Robinson, if you will proceed, sir.

STATEM ENT OE DR. JU LIAN  PE RR Y ROBINSON. PROFESSOR, SCI
ENCE POLICY RES EAR CH UN IT,  UN IVER SIT Y OF SUSSEX,
ENGLAND

Mr. Robinson. Thank  you very much, Mr. Chairman.
I have prepared a written statement which discusses the inte r

relationships between nerve gas national security and international
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security. It is rathe r long, so if it were acceptable, I would like to 
submit it  for the record, and present a short summary.

Mr. Zablocki. Without objection, the complete paper will be placed 
in the record at the conclusion of your oral statement, and you can 
summarize, Dr. Robinson.

UR GE NT  NEED  FOR U .S . POL ICY ON CW

Mr. Robinson. Thank you.
As a foreigner, it is a very great privilege for me to be invited to 

appear before you. T hope the fact tha t I shall be commenting on 
what is essentially U.S. business will not be taken amiss. I have had 
the temerity to do so only because, in the area of chemical weapons 
policy in particu lar, action that is taken in this country cannot fail 
to have repercussions in Europe and elsewhere—perhaps very grave 
ones.

Having said that, I would like to plunge straight into these ra ther  
improper waters by stating  that a comprehensive review of U.S. 
chemical weapons policy now seems to me, looking at things from 
the outside, to be urgently needed. The urgency arises primarily 
from the fact tha t the U.S. Army is on the point of buying a new 
range of nerve gas weapons, the so-called binary munitions.

The further this program proceeds, the more seriously will it con
flict with current U.S. and European  foreign policy endeavors on 
the chemical arms control front. These endeavors, it seems to me, 
offer out a prospect for improving security to a much greater  extent 
than binaries ever can. T would very much hope that  the b inary pro
gram could at least be delayed to allow time for the arms control 
possibilities to be fully explored.

SECURI TY DANGERS OF NERVE GAS

The security dangers of nerve gas. whether  to the United States or 
to anyone else, are very real. A quart bottle of agent VX  contains 
several million man-lethal doses and costs maybe $5 to manufac ture 
in this country. To the extent that potential enemies may be at tracted 
to so cheap a mass killer as a means for reducing their  relative mili
tary inferiori ties vis-a-vis the United States, and to the extent tha t 
the security of the United States depends upon relative military 
streng th, the mere existence of nerve gas is a threa t to U.S. security.

The thre at shows up in two ways. Fir st, the possibility that  U.S. 
or NATO forces in Europe may be subjected to Soviet nerve gas a t
tack on the battlefield. Second, the longer term danger to security in 
the possibility of nerve gas proliferation. So far. militar ily significant 
stocks of nerve gas are limited to certain of the nuclear powers.

The immediate threat in Europe is real enough, although for reasons 
T have set out in my written statement T believe it has been exagger
ated. U.S. policy for meeting this threat is to maintain  a retaliatory  
nerve gas capability  to  serve as a deterrent. This is a policy, I  might 
add, which has been consciously abandoned by my country. It  is a 
policy which many people believe to require reconsideration.

33-749—74 5
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EFFECT  OF “ RETALIA TIN G IN  KIN D”  CAP ABI LITY

It  is clear th at a reta liatory nerve gas capability cannot deter in the 
normal meaning of the term. Protect ive equipments against nerve 
gas are widely deployed in Europe, both East  and West, and they are 
now sufficiently good to remove most of the probability of a nerve 
gas at tack inflicting major damage on troops alerted to  expect it. The 
possibility of retalia tion in kind may therefore  have little influence on 
an enemy decision to use nerve gas; the enemy may well feel able to 
rely on protecting himself afte r he had reaped the benefits of a sur
prise nerve gas attack.

Thus the only significant effect of retalia ting  in kind would, it seems 
to me, be to force the other side into a ful l an tigas protective posture. 
This could be important. The enemy would be forced to suffer what
ever degradation of f ighting efficiency may be imposed by respirators 
and protective clothing, a burden which will already have been forced 
on U.S. or NATO forces. This is the basis of the curren t Department 
of Defense belief in the deterrent propensities of it s nerve gas.

The mode of  deterrence envisaged is thus the rather unusual one 
of nullification of battlefield disadvantage during the period af ter the 
main damage has already been suffered. Thus, the thre at to U.S. se
curity which the capability is intended to meet is not the immediate 
threat of  nerve gas. Rather, it is the th reat to U.S. security of having 
some of its combat forces fighting in protective clothing and 
respirators.

DEF ENS IVE CA PABIL ITY  AS A DETERRENT

It  needs to be reexamined just how impor tant this thre at is, and 
the extent to which it warrants the maintenance of a specific deterrent. 
There is substantial disagreement among chemical defense experts 
about the degree of degradation  of fighting efficiency that may be im
posed by protective c lothing and respirators . Some U.S. experts speak 
of 20-percent degradation. Some European experts speak of a neglig i
ble degradation.

Possibly the disagreement reflects national differences in the prior 
ities accorded to chemical weapons and to chemical defense. I t is my 
impression, after talk ing with professionals on both sides of the water, 
tha t the Europeans take chemical defenses much more seriously, and 
particularly  in the case of protective clothing, they are developing 
some very impressive equipment. Moreover, some policy makers in 
Europe  believe tha t a sophisticated protective stance can act as a 
deterrent , and can do so more effectively than a re taliato ry capability.

Thus, it is considered that the antichemical protection which is now 
available, or under development, in Europe  can raise the weight of 
the attack needed to overcome it to a level where nerve gas attack is 
less cost-effective than conventional attack. That , it seems to me. is 
a real measure of deterrence.

NE W CW ACQUISIT ION S COULD INCREASE PRO LIFERA TIO N

But neither a defensive nor an offensive capability can counter 
what may well be the most serious th reat of all, tha t of nerve gas 
prolifera tion. Indeed, a policy of  like-with-like deterrence may well 
aggravate the overall threat.  Deterrence grows on mistrust, and mis-
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tr ust  disto rts  percep tion . A ret ali ati on -on ly pol icy an d capabi lity 
might  thus  be seen as concealing, and prov idi ng  for , a  r eal  policy th at  
did no t prec lude f irst  use. A nd  i f the  Uni ted State s now embar ks upon 
an  expensive and conspicuo us new rou nd  of  n erv e gas  acquis ition, as 
it  will  do i f th e bi na ry  pr og ram goes ahea d, how may po ten tia l enemies 
rea ct ?

On top  of th is  there  is the pos sib ilit y th at  the spectable  of the  
Un ite d State s ree quipp ing  its elf  wi th nerve gas  may  lead cou ntr ies  
which ha d previously ke pt  o ut of  th is pa rti cu la r busines s to ques tion

* th ei r reasons fo r doing  so. The Uni ted State s is now very much the  
lea der of  techno logical  fas hio n in th e mili ta ry  wor ld ; and one has  
to  remember t hat t he  new b inary tech nology  is likely  t o make a nerve 
gas  capabil ity  more eas ily accessible to  the poorer cou ntr ies  of  the

* wor ld.
For  instanc e, in terms  of capi ta l ou tla y fo r agent pro duction , U.S . 

experience is indica tin g a 25- fold  diffe rence, at  leas t, betw een bina ry  
an d nonbin ary  GB.

RI SK  OF PRO LIFERA TIO N

The securi ty ris k inh ere nt  in nerve  gas  prol ife ra tio n is very grea t 
indeed. Sup pose, fo r exam ple,  that a client G ove rnm ent  o f t he  U ni ted  
State s decided to  acquire  ner ve gas , and then  used  it  to  escalat e a 
local  conflict. Ou tside Eu ro pe  there is very lit tle  an tig as  pro tec tion 
ava ilab le, an d un de r such  circ ums tanc es the consequences  of  nerv e 
gas  employment  could be mass destruc tio n on a large  scale. How 
conceivab le is it  th at a di rect  superpo we r co nfrontati on  could not 
then  be avo ided ?

Or  look at it anoth er way.  W ha t if a client Gover nment  of the  So
vie t Un ion  did  thi s?  Cou ld the  re su lta nt  pressu res  fo r di rect  U.S . 
int erv entio n be res isted ?

One need  look no fu rthe r than  the  Middle Ea st  to envisage the  
enormous dangers  to  wor ld peace of nerve gas  proli fera tio n.  I t  is in 
everyone’s in terest s to stop th is  f rom  happening .

OTH ER POLIC Y ALTERNATIV ES

.  Because cu rre nt  U .S. chem ical  weapo ns poli cy seems to pro vid e no
way  of  contr oll ing  prol ife ra tio n,  and may even encourage it. th^ re 
is a very str on g case, it  seems to me, fo r con sidering oth er poli cy 
alt ern atives. One such alt erna tiv e is to rely , no t on a coun ter thr ea t 

a  th at  may  well be inef fectual,  bu t on the pro spe cts  fo r rem oving  the  
th re at  al toge the r—the immedia te th re at  in Eu rope  and the pro
lif erat ion th re at —by means of in tern at iona lly  nego tia ted  chem ical
disarm ament .

I  ge t the  very  d ist inc t imp ress ion  that  th is  op tion  has  no t been fu lly  
exp lored by pol icymakers in th is  country , even tho ug h inter na tio na l 
nego tia tions  on chem ical dis arm am ent have been going  on. wi th U.S . 
pa rti cipa tio n,  since 1968. Such advocacy fo r chem ical  dis arm am ent 
as there has been wi thin the  ad mi nis tra tio n ha s alw ays  been da mp
ened by the tra di tio na l gu t-reac tion of  the  m ili ta ry  ag ain st arm s 
con trol  measures, art icu lat ed  in th is  case in the  content ion th at  chem
ical dis arm am ent would be impossible to ve rif y ade qua tely .

I t  is, of  course, the  func tio n and  the du ty  of  the  m ili ta rv  in any  
coun try  to  pre serve na tio na l sec ur ity  as they  conceive  it. W ha tev er
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the military has to say about security matters must therefore be as
sessed very carefully and with respect. And it is undoubtedly the 
case that, just as there is a r isk to U.S. security in the continued exist
ence of nerve gas stockpiles, so also would there be a risk if the 
United States got involved in international chemical disarmament 
tha t was incompletely verified.

ASSE SSING  BALANCE OF RISK

What is needed, therefore, is some form of logic which decision
makers can use to assess the  balance of risk between the two alter
natives.

In  this connection, the U.S. delegation at the Geneva disarma
ment talks has made a very valuable contribution, even though 
at first sight i t appears a ra ther  negative one. The delegation has said 
tha t the United States is unable to accept currently proposed chemical 
disarmament measures because provisions for verification do not 
insure as much security as does the existing U.S. posture of like-with- 
like deterrence.

There is a logic implied in th is which, if  taken further, could well 
bring  about a safe and worthwhile breakthrough in the negotiations.

What is being suggested in the U.S. position is tha t the assessment 
of risk should be between, on the  one hand, the maximum degree of 
verification tha t is negotiable, and, on the other hand, the security 
benefits of  chemical deterrence. Hitherto, the tendency in this coun
try  has been to assess the risks of incompletely verified disarmament 
without  any reference at all to the degree of security provided by 
chemical deterrence.

BIN ARY PROGRAM MA Y NEGA TE CUR REN T CW DIS ARMAMENT TAL KS

Let me conclude by emphasizing the point once more that  the chem
ical disarmament talks  now run ning in Geneva offer out a policy al
ternative tha t may make much better sense than the existing policy 
on chemical weapons. A lot of time and study will be needed to ex
amine fully the security implications and requirements involved in all 
this. But the time available for doing so is diminishing f as t: it is being 
eaten up by the momentum of the binary program.

If  the program is not checked, it may well foreclose entirely on 
the option of chemical disarmament. Procurement funds for bi
naries are contained, for the first time, in the 1975 budget. If  these 
funds are appropriated this coming summer, it is possible tha t the 
chemical disarmament talks will fold up completely, whatever new 
negotiat ing stance is adopted by the United States or by any other 
delegation.

EUROPEA N CONC ERN

We in Europe have a very real concern in all this. The binary 
program makes sense, from the immediate U.S. Army point of view, 
only if there are plans to preposition the new weapons in Europe— 
to move them into Germany soon afte r they have been manufactured. 
A lot of Europeans are going to be made very nervous by this. To us, 
the nerve gas threa t is more immediate than it is on this side of the 
Atla ntic ; and, speaking for myself at least, I would prefer tha t all
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avenues for countering the threa t, including that of chemical disarma
ment, had been thoroughly explored before NATO is locked still more 
deeply into a posture of chemical deterrence.

A rush into binaries is not going to permit thi s; and it most certainly 
will not assist the negotiations tha t are currently going on in the 
broader, and sti ll more important area, of tension reduction and force 
reduction in Europe.

Mr. Chairman, tha t is all I have to say. I  have, incidentally, pre
pared a longer and more detailed analysis of the binary question 
which, if you are interested, I would be glad to submit.

Mr. Z ablocki. Without objection we will accept your submission 
and include it in the appendix.

Mr. Robinson. Thank you, Mr. Chairman.
[Dr. Robinson's prepared sta tement fol lows:]

P repared  Stateme nt  of Dr. J.  P.  P erry R obins on , P rofessor, Science P olicy 
Rese arch Un it , Univ ersit y of Sus se x, E ngland

My statement is concerned with  the inte r-re lationships between nerve gas, 
nationa l secur ity, and inte rna tional  securi ty. As a foreigner, it is a very gre at 
privilege  for me to be invited to appear before yo u; I hope the fac t that  I shal l 
he commenting on what is essentially  United  States business will not he take n 
amiss. I have had the temerity to do so only because, in the area of chemical- 
weapons policy in par ticula r, action th at  is taken in this count ry canno t fail  
to have repercussions abroad, perhaps very grave ones.

I have been working in the  field of chemical-weapons arms contro l for  11 
years now. One of the conclusions which I would venture  to pu t before you is 
that  ther e appear to be fund ame ntal  inconsis tencies  between currently sta ted  
U.S. policy objectives on chemical weapons and cur ren t U.S. practice. The 
comprehensive reviews proposed in the legislation  before you thus seem pa r
ticu larly appropriate.

One relatively minor  illu stration of what I mean is the fac t that  the  present 
U.S. stockpile of leth al chemical weapons seems to be a t least fou r times larger, 
in prac tica l terms, than it  was in 1945. I do not need to remind anyone that  
1945 was the culminating year of an extremely hot war,  conducted on a global 
scale under circum stances  where  chemical weapons had much greater  secur ity 
implications  tha n they have today. The stockpi le details  are  set out  in the table 
over the page.
PRESENT SIZE OF THE U.S. LETHAL CHEMICAL STOCKPILE COMPARED WITH THAT AT THE CLOSE OF WORLD WAR II , 

IN TERMS OF TOTAL BATTLEFIELD TARGET AREA THAT CAN BE ENGAGED EFFECTIVELY!

[In  square miles]

Agent type

Nonpersis tent:  
Blood gases. 
Choking gas. 
Nerve ga s. ..

Persistent:
Blis ter gases 
Nerve ga s. ..  

To tal____

1945 1974

2 60 0
s 180 0

< 0 3 0C0

8 2,000 ’ 0
0 i  6, 000

2,240 9,000

! Calculated from contemporary munitions expenditu re tables for a midrange set of weather conditions, and fo r com
parable target effects. The base-l ine figures used for each agent (metric  tons of agent per square kilometre of target ) 
were as fol lows: CK—80; AC— 50; CG - 40; GB—2; H, HD, HT, L, and H N I- 2 0 ; and V X -0 .3 .

2 11,400 tonnes of cyanogen chlo ride (C K) and 500 t  of hydrogen cyanide (AC).
2 18,200 t  of phosgene (CG).
« 15,000 to 16,000 t  of sarin  (GB).
5 83,400 t  of sulphur  mustards (H, HD and HT), 100 t  of nitrogen mustard (H NI),  and 20,000 t  o f le wis ite (L ).
8 Mustard gas stocks st ill exist, but  they have been declared obsolete and are being discarded.
2 4,000 to 5,000 t  of agent VX.

Source: For the 1945 figures, the officia l U.S. Army history of the Chemical Warfare Service (Brophy et al, From Lab
orato ry to Field, 1959). For the 1974 figures, my own estimates—which may be too low—derived from  openly published 
DOD data: the derivation  of the estimates is set out in App. 1 of my paper, "B inary Nerve Gas Weapons," mimeo, Feb
ruary  1974.
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T he  Nature of th e  Nerve-Gas  T hr eat to U.S . Secu rity

Nerve gas is a th reat  to U.S. secur ity, firs t because i t exists, and second because 
potent ial adversa ries  are though t to possess it. A quart  bottle  of agent VX con
tains several million man- letha l doses. I t costs maybe $5 to manufactu re in this  
count ry. To the extent  that  potenti al enemies may be att rac ted  to so cheap a 
mass-killer as a means of reducing the ir rela tive  mil itary infe rior ities vis-a-vis 
the United  States , and to the e xtent t ha t th e securi ty of the  United States depends 
upon rela tive  mil itary strength , the mere existence of nerve gas is a th reat  to 
U.S. security .

The Soviet Union is though t to possess milit arily-sign ifican t quantit ies of 
nerve gas and  of othe r chemical weapons. Like the U.S.A., the  U.S.S.R. is be- w 
lieved to regard nerve gas as a battle field  weapon ra ther  tha n a stra tegic one.
It  is in  the  damage t ha t might  be suffered by U.S. or NATO forces in Europe  from 
Soviet nerve gas that  the  prim ary  nerve-gas th reat  is considered to reside.

I am not privy  to the intelligence app rais als in this area , and I expect that  
lat er  on you will be hear ing from people who are. Bu t when you come to consider 
the  magn itude  of the threat, I do urge  you to bear the  following poin t in mind.
It  is my understanding tha t, although a cer tain  amount of circumstan tial  evi
dence exists , hard intelligence da ta in thi s are a are  in fac t extrem ely scarce. In 
any ana lytical field where there is a dearth of ha rd  inform ation , it  is inevitable 
that  the interpreta tions which can be made of the da ta that  do exis t will range 
between wide extremes. But in the  chemical-w arfare  field, it  is in the  na tur e of 
things that  only the more hard line,  extravaga nt, assessments  of the th reat  come 
to the  atte ntion of Congress in the normal course of events. Othe r assessments 
may be equally  valid.

This  point is  discussed fu rth er  in  Volume II  of S IPRI ’s The Problem of Chem
ical and Biological Warfare  (Stockholm, New York & London, 1973). It  is in
stru ctiv e to note th at  when the Secretary  of the Army was asked  to describe 
one aspect  of the  Soviet chemical wa rfa re  th reat  by a House Armed Services 
subcommittee l as t October, he did so by providing for  the  record what purported  
to be a quotation  from this  S IPR I volume. Since I was its auth or, I was aggr ieved 
to discover the  ex tent to  w hich my words had  been dis torted by quotation out of 
context.

F actors T ha t Act To D im in is h  th e  I mm ediate Nerve-Gas T hre at

The process of deducing in tent ions f rom capabiliti es is a c ent ral pa rt of t hrea t 
assessment. But  when apply ing the  process  to nerve gas, it mus t be apprecia ted 
tha t, interposed between the capa bility and  the intent ion, there are  severa l im
portant constra ints . These are  not direc tly rela ted to the  capab ility,  but  they 
may have a profound effect on the intention. I  would like  to describe two of them.

The first is the fac t th at  mil itary people are  in general not greatly att rac ted  
to nerve gas. It  has been my experience in talk ing with  professionals in several  
countries th at  those who see any over-riding mer it in nerve  gas as a weapon 
are  in an extremely small, and uninfluent ial, minori ty. Nerve gas is as offputting „ 
psychologically to most mil itary people as  it  is to most other people. It  is a diffi
cul t weapon to use on the battlef ield, requ iring  a gre at deal of special training, 
skill, special equipment , fores ight, and joint planning . Above all, it  is an 
uncerta in weapon, dependent f or success upon the precise  level of enemy ant igas 
protec tion and combat fatigue  at  the  moment he is attacked . Few mil itary r 
people have been ready to accept these  unpredictabil ities and difficulties. Psycho
logically reluctant  to do so, they have paid  litt le atte ntion to, or given much 
supp ort for, the  technological solut ions to these  problems which the R&D people 
show signs of providing. Thus, although larg e stockpiles of nerve gas exis t in 
this country, the weapons have not been assimila ted by the armed services.
The stockpiles  grew, and contin ue to exist,  through an inte rna l logic of the ir 
own, one that  seems to have less and less to do with  the real  mi lita ry world as 
time goes by. And I can see no good reaso n for supposing th at  the situation 
is any different in the  Soviet Union.

The second major con stra int  aris es from the fac t that  the  very few count ries 
today  which possess mili tari ly signif icant stockpiles  of nerve  gas also possess 
nuclear  weapons. The roles which milita ry force can play in the internatio nal  
rela tions of these  count ries are  therefo re dominated by—locked into—stra tegie s 
and counter stra tegies of nuclear wa rfa re and nucle ar deterrence. It  follows 
th at  employment  of nerve gas, by countries  which are  today in a position to do
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so, cannot be considered  in isola tion from the nuclear background. Stra tegic 
ana lys ts have attempted to do so, but  i t is not easy to develop convincing nerve- 
gas wa rfa re scenarios for  Europe in which nuc lear  wa rfa re would not also 
figure, sooner or  later. In  o ther  words, about the only circum stances under which 
nerve-gas w arfare  is conceivable a re  those in which the secu rity intere sts  a t stake 
would be likely to p recipitate nuclear war fare . Resort to nerve gas, because it is 
an inte rnationally  condemned and potential ly outrageous weapon, would be 
evidence of intensely-motivated wa r aims, and therefo re of the gravity  of the 
secur ity issues involved. Thus, the  possibility of a nuclear response can scarcely  
fai l to influence a decision to use n erve gas. This line of argument, I might  add, 
was put  forward by the  Bri tish  Defence Secre tary to Par liament (on 6th 
May 1970) as the basis of the Bri tish  Government’s decision not to maintain  
a specific deterren t—were such a thin g possible—aga inst nerve-gas a ttack.

i t  could be, of course, th at  the re was an element of oppor tunism in Mr. 
Healey’s statem en t; and I am not suggesting  th at  the nuclear con strain t would 
invariably prevail, or that  i t should be rel ied upon. W hat  1 am saying  is  t ha t the 
nucle ar con stra int  must ent er into  any nerve-gas th reat  assessmen t in which 
inten tions are  deduced from capabil ities ; and  I am fu rth er  sugges ting that  its 
effect, take n in  conjunction w ith the low level of nerve-gas assimila tion described 
earl ier, must  be to reduce the  magn itude  of the overall th reat  of nerve  gas to 
nat ional securi ty.

In  summary , the proposition which I am puttin g forward is tha t, however 
much nerve gas the  Soviet Union may have manufactu red and  deployed, the 
th reat  which it  represen ts to U.S. se curi ty is not  a major one. The same propo
sition  holds for American nerve gas  and Soviet secu rit y; indeed, it  seems to 
have general validity  for all the  stockpi les of nerve  gas th at  are  known to exis t 
today.

Proliferation : A Second , and  Graver, Aspect of the Threat

Although this  situatio n may be reas sur ing  for the present, it  would be the  
height of folly to regard it  as a perm anent one. It  could change  radically,  and 
for  the worse, in quite  a sho rt time. It  only requires a lowering of the inhib i
tions  about chemical warfa re to accelera te the  assim ilat ion of chemical weap
ons, and any one of a number of factors  to trig ger  off a process of prolife ration 
that  could carry  nerve gas outside the  constra ining umbrella of the nucle ar 
calculus.  These even tuali ties could have a highly  destab ilizing effect, not only on 
the balance of constra ints  and incentives th at  dominate nerve-gas war fare , but  
also in  more general fields of int ern ational relations.

Suppose, for example, th at  a client  government of the United States decided 
to acquire nerve gas, and  then  used it to esca late a local conflict. There is very 
litt le ant igas  protect ion avai lable  outside Eu rope ; and  under such circumstances 
the consequence of nerve-gas employment could be mass des truc tion  on a large  
scale. How conceivable is it  th at  a dire ct superpower confron tation could not 
then be avoided? Or look at  it ano ther  way. What if a client government of the 
Soviet Union did this? Could the  res ul tant  pres sures for  direct U.S. inte rven
tion  be resisted? One need look no fu rth er  tha n the  Middle East to envisage 
the enormous dange rs to world peace of nerve-gas proliferation . It  is in every
one's in terests to stop thi s from happening.

The basic point that  I am trying  to convey here  is that  nerve gas represen ts 
two quite  different types of th reat  to U.S. secu rit y: on the  one hand,  the imme
diate thr ea t in Europe, and, on the  othe r hand,  the  fut ure  th re at  contin gent 
upon proli fera tion.  I have already  suggested th at  the immediate th reat  is not  
a great one;  I would now add the  suggestion that  the  fut ure  th reat  is poten
tial ly very much greate r—so much greater, in fact , th at  it  ough t to dominate 
United States policy-making in the are a of chemical weapons.

A Critique of the Present Policy of Chemical Deterrence

Presen t U.S. policy on chemical weapons is to mainta in a nerve-gas capa bility 
as a like-with- like de ter ren t or as a ret aliato ry option in the event  of th at  
dete rrence failing. This  policy cannot,  it  seems to me, provide  any sort  of 
counter  to the prol ifera tion th re at ; indeed, as I describe below, it  may even 
agg ravate  it. It  also seems to me to be questionab le whe ther  present policy is 
even an adequa te counter to the immediate th reat  in Europe.

You will of course be receiving testimony on this poin t from people much 
more knowledgeable a nd experienced tha n I. But  when you do so, I would urge 
you to keep th e following conside rations in  mind.
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(1 ) Bec au se  pr ot ec tive  eq uipm en ts  a re  widely deplo yed in  Eu rope , ne rve ga s
ca nn ot  dete r ne rv e ga s by th re a t of m as sive  re ta li a to ry  dama ge . Nerve  ga s 
could  ha ve  devas ta ting  eff ec ts if  us ed  again st  fo rces  ca ught  by su rp ri se  in a 
low  pr ot ec tive  po st ur e- ca rr yi ng hut  not  w ea ring re sp ir at ors , no t in pr ot ec tive  
clo th ing,  w ith  de te ct or s an d al ar m  sy stem s no t ac tivat ed , etc.  B ut an y subs e
qu en t at ta ck , by e it her sid e, wo uld  he dir ec te d again st  al er te d  fo rc es ; an d 
pr es en t-da y pr ot ec tive  eq uipm en ts  an d pr oc ed ur es  ca n bl un t mo st fo rm s of ne rve-  
ga s at tack " Mo reo ver, new fo rm s of pro te ct io n a re  curr en tly  un der  de ve lopm en t 
wh ich  may  soo n pr ov id e v ir tu al ly  co mplete  pr ot ec tion  again st  an y ne rve-ga s 
a tt ack  th a t is  log ist ica ll.v  feas ib le  on th e  ba ttl ef ie ld . Bec au se  th e side  at ta cked  
w ith  n e n e  ga s could  no t th er ef or e re ly  on in fl ic ting  m aj or  co un te r-da m ag e by 
re ta li a ti ng  in  kind , th e  po ss ib ili ty  th a t he  m ig ht  do  so wo uld  no t be a st ro ng *
det er re nt .

Th e fa c t of  th e  m att e r is th a t,  a ft e r th e in it ia l at ta ck , th e only peo ple  th a t 
wo uld  su ffer  mas sive  da m ag e from  ta cti cal ne rve-ga s w arf are  in  Eur op e wo uld  
he  no nc om ha ta nt  E ur op ea n civi lia ns . Ev en  if  th es e peo ple—an d her e I shou ld  
he sa yi ng  “w e”— are  prov id ed  w ith  an ti gas pr ot ec tion , as  see ms  un lik ely,  th e 
pr ot ec tion  wo uld  he of  a mu ch le ss er  or der  th an  th a t giv en to  co mba t tro op s.
Nerve  ga s is neit her a di sc rim in at e no r a co nt ro llab le  we apon . It s  ef fects  ca nn ot  
ea si ly  he con fined to  it s im m ed ia te  ta rg et,  e it her in sp ac e or in tim e. The  ne rve-  
ga s clo ud s se t up  by fu nc tion in g m un it io ns  ca n d ri ft  long  di st an ce s w ith th e 
wind be fo re  becomi ng  ha rm less . Ac co rd ing to  a cu rr en t U.S.  Ar my  m an ua l, a 
sin gle H on es t Jo hn or Ser ge an t w ar he ad  load ed  w ith ag en t GB ca n cre ate  a 
hazard  wh ich , un de r som e w ea th er  co nd iti on s,  may  ex te nd  fo r as  mu ch  as  a 
hun dre d ki lo m et er s do wnw ind.  And ca lc ul at io ns  ha ve  been mad e w ith in  th e  
D ep ar tm en t of  Defen se  which  in dic at e th a t,  as  a consequence of ne rve-ga s em 
ploy men t duri ng one of  th e  ba ttl ef ie ld  co nt inge nc ies fo r wh ich  th e Uni ted S ta te s 
m ai nta in s a ne rv e- ga s ca pa bi lit y,  no nc om ba ta nt  ne rve-ga s ca su al ti es  co uld be  
in  m ill ion s, per hap s te ns  of m ill ion s.

(2 ) I t  fo llo ws  from  th is  th a t a so ph is ti ca te d pro te ct iv e st an ce  is  a mu ch  
mo re  pl au sibl e an d cr ed ib le  ne rve-ga s de te rr en t th an  is a re ta li a to ry  ca pa bi lit y.
Und er  ci rc um stan ce s w he re  in it ia ti on  of  ch em ical w arf are  is  bo th  ill eg al  an d 
un lik ely,  th ere  is  mor e sen se,  th er ef or e,  in  ap pro pri a ti ng  fu nd s fo r ch em ical 
pr ot ec tion  th an  fo r ch em ical we apons. Eve n now th e po in t has prob ab ly  been 
reac he d whe re  NA TO ’s an ti gas pr ot ec tion  is ca pa bl e of  ra is in g  th e w eigh t of  
a tt ack  ne eded  to  ov erc om e it  to a lev el whe re  a co nv en tio na l a tt ack  wo uld  ha ve  
be tt er cost- ef fecti ve ne ss th an  a ne rve-ga s at ta ck . T hat,  it  see ms  to  me, is  a re al  
m ea su re  of d eter renc e.

(3 ) The  no tio n th a t ne rv e ga s ca n dete r by  th re ate n in g  an  eq ua l mob ili ty  
de gr ad at io n re qu ires  more de ta iled  su bst an ti a ti on  th an  it  has  ye t bee n giv en.
Th e D ep ar tm en t of D efen se  lia s put fo rw ar d  th e ar gum en t th a t re ta liat io n- in - 
ki nd  wo uld  de te r be ca us e it  wo uld  force th e enem y in to  a fu ll  pr ot ec tive  pos tu re  ; 
th er e wo uld then  he  no sign ifi ca nt  d is pari ty  be tw ee n th e tw o sid es  as  re gar ds th e 
de gr ad at io n of  fig ht ing effic iency an d mob ili ty  th a t may  he im posed  by pr ot ec tive  
clothing , re sp ir at ors , an d so fo rth.  Thi s ar gu m en t is no t. of  course , ab ou t det er - »
renc e in  th e no rm al  mea ni ng  of  th e te rm  : it  is ab ou t nu lli fica tio n of  ba tt le fiel d 
di sa dv an ta ge  d uri ng t he  p er io d a ft e r th e re al  ne rve-ga s da mag e has  al re ad y been  
su ffe red . As a ju st if ic at io n fo r U.S. ne rv e gas, it  h as  to  h e c on side red alon gs ide th e
fa ct s (a ) th a t th ere  is  no ag re em en t am on g NATO exper ts  th a t th e deg ra da tion  
of  fig ht ing effic iency im po sed by fu ll pr ot ec tive  po stur e,  under  te m per at e Eu ro - r
pe an  cl im at ic  co nd iti on s,  wo uld  ind eed he m il it ari ly  si gn if ic an t;  an d (h ) of  th e 
in cr ea si ng  re lian ce  th a t is  be ing plac ed  in  So viet Gro un d Fo rc es  on ar m ou re d 
fig ht ing-ve hicle s a nd  per so nn el -c ar rier s eq uipp ed  w ith  CB a ir  fi lte rs.

(4 ) The re  us ed  to  be  a tim e when th e  off ensiv e ca pa bi lit ie s of  ne rv e ga s wer e 
un iq ue  am on g we apons, in  part ic u la r as  re gar ds ar ea -e ffe ct iven es s an d ar ea- 
de nial . B ut re ce nt  de ve lopm en ts in  bl as t, fr ag m en ta tion , an d flame  we ap on s now  
pr ov id e a co mpa ra bl e area -e ffe ct iven es s, and newl y-deve loped mine w arf are  te ch 
ni qu es  p ro vi de  a co mpa ra bl e ar ea -d en ia l ca pa bi lit y.  Mo reover,  pr ot ec tion  ag ai nst  
th es e we ap on s is  co ns id erab ly  mo re  dif fic ul t th an  pr ot ec tion  again st  ne rv e gas .
Thi s means , fir st,  an  in cr ea se  in th e im pr ob ab il ity of  re so rt  to  chem ica l w ar fa re , 
an d.  second , th e  av ai la bi li ty  of  re ta li a to ry  op tio ns  th a t mak e mu ch  g re ate r 
m il it ary  se nse th an  t he  o pt ion of re ta li a ti on  in kind .

One  m us t also  co ns id er  w he th er  th e ex is ting re ta li a to ry  stoc kp ile s ar e  no t in 
fa c t se rv in g to  in cr ea se  th e th re a t which  th ey  are  supposed  to  be de te rr in g.  Ju s t 
as  NATO m il it ar y  te nd—as  is  pa rt  of  th e ir  job —to he m is tr ust fu l of So viet 
in te nt io ns , so al so  are  th e So vie t m il it ary  lik ely to  be  m is tr ust fu l of  NATO
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in te nt io ns . U nd er  su ch  ci rc um stan ce s,  P re si den t Nixon ’s de cl ar ed  ch em ical-  
wea po ns  po licy of  no -fi rst -use  could  we ll be  pe rceive d as  co nc ea lin g a re al po lic y 
which  di d no t p re cl ud e fi rs t use. Thi s,  it  m ust  he remem be red,  w as  ap par en tly  th e 
si tu ati on  in  U.S . ch em ical- we ap on s policy from  1934 to  1942, ac co rd in g to  Colonel 
Bro w n’s stud y of  th e offic ial do cu men ts of  th e pe rio d.  Mo reo ver , in  th e  eyes of  
th e  ou ts id e wo rld , th e U ni ted S ta te s is  no t ex ac tly ru sh in g to  ra ti fy  th e Ge neva 
Protoc ol .

On an y ra ti onal as se ssm en t, w he th er  mad e by th e  So viet Ar my  o r by th e 
U.S . Ar my , th e off ensive va lu e of ne rve ga s de cl ines  ra pi dl y a ft e r it s in it ia l 
em ployme nt , onc e th e elem en t of  su rp ri se  has  been  lost,  an d th e enem y is  in  
fu ll  pr ot ec tive  p o s tu re ; an d th e D ep ar tm en t of  Defen se  has  re ce nt ly  an no un ce d 

x it s in te nt io n of “m od er ni zing ” i ts  n erve -gas  c ap ab il ity.  Und er  th es e ci rc um stan ce s,
sh ou ld  th e m il it ary  ad van ta ge of  us in g ne rv e ga s fi rs t be  cede d to  an  enem y 
wh o, be ca us e of th is  “m od er ni za tion ,” may  be be tt er ab le  to  ta ke th a t ad van 
ta ge ? One  ca n en vi sa ge  So viet p la nne rs  be ing led  by th is  so rt  of  re as on in g to  
in cr ea se  So vie t ch em ic al -w ar fa re  pr ep ar ed ne ss , th e  ou tco me  of  whic h is ve ry  

* lik ely to  be seen, in  Amer ican  eyes,  as  an  in cr ea se d So viet th re a t.  G en er al
A br am s’ r ec en t re m ar ks on th e su bj ec t of  the  So vie t an ti gas eq ui pm en t ca pt ure d 
duri ng th e Yorn K ip pu r ar e  th e la te st  m an if es ta tion  of  a now ra th e r tr ad it io nal 
cu sto m in  th is  co un try of  port ra y in g  im pr ov em en ts  in  th e So viet an ti gas pr o
te ct iv e st an ce  a s ev ide nc e of an  in cr ea se d So viet ne rve-ga s th re a t.  One  may  th us 
su sp ec t th e pr esen ce  of se lf- fu lfi lli ng  prop he sy  in  th e ra ti onale s be hind  cu rr en t 
U.S.  c he mical- we ap on s p olic y.

The re  is a fu rt h er dimen sion  to  th is . D ur in g th e past  tw o or  th re e de cade s, th e 
U.S . has  become ve ry  mu ch  th e le ad er  of  tech no logica l fa sh io n in  th e m il it ar y  
wo rld . I f  the  U ni ted S ta te s no t only co nt in ue s to  m ai nta in  a ne rve-ga s ca pa bi lit y,  
but al so  em ba rk s up on  an  el ab or at e m od er ni za tion  pr og ra m  fo r it,  is th er e 
not  a ri sk  th a t th e  in te re st  of  o th er co un tr ie s in  ne rv e ga s may  not be ar ou se d?  
M ight  it  no t be, then , th a t cu rr en t U.S.  po licy is  se rv in g as  a st im ulu s to th a t 
pr oc es s of  as si m ilat io n an d pro li fe ra ti on  whe re in  th e re a l dan ge r of  ne rv e ga s 
fo r U.S.  s ec ur ity ma y re side ?

CH EM ICA L DISARMA MENT AS AN ALTERNATIVE TO CH EM ICA L DETERRENCE

Ther e are  grou nd s, then , fo r adm it ting  th e po ss ib ili ty  th a t th e p art ic u la r 
po licy op tio n which  has  been  ad op te d by th e U ni ted S ta te s fo r m it ig at in g  th e 
ne rv e- ga s th re a t ma y be in ad eq uat e,  and may  ev en  be co un te rp ro du ct iv e.  Are  
th ere  not  o th er  opt ions  a vai la ble  th a t ma y be mo re  a ppro pri at e?

One su ch  op tio n fo r m ee tin g th e th re a t is  to rel y, no t on a coun te rt h re a t th a t 
m ay  w ell  b e inef fectua l, bu t on th e pr os pe ct s fo r remov ing th e th re a t al to get her — 
th e im med ia te  th re a t,  an d th e pro li fe ra tion  th re a t— by mea ns  of in te rn at io nal ly - 
ne go tiat ed  chem ica l dis ar m am en t. I ge t th e ve ry  d is ti nct im pr es sion  th a t 
th is  op tio n has  no t been fu lly ex plor ed  by po lic y-mak ers in  th is  co un try,  even  
th ou gh  in te rn ati onal neg ot ia tion s on ch em ical d is ar m am en t ha ve  been  go ing  
on, w ith  U.S. pa rt ic ip at io n, sin ce  1968. Su ch  advocacy  fo r chem ica l d is ar m am en t 

■ as  th ere  ha s been w ith in  th e A dm in is tr at io n has  al w ay s been da mpe ne d by
th e tr ad it io nal gu t- re ac tion  of  th e m il it ar y  again st  ar m s-co nt ro l mea su res, 
art ic u la te d  in  th is  ca se  in  th e co nt en tion  th a t ch em ical dis ar m am en t wo uld be 
im po ss ib le to  ver ify ad eq ua te ly .

I t is  th e  fu nc tion  an d th e dut y of  th e  m il it ar y  in  an y co un try to  pr es er ve  
nati onal se cu ri ty , al th ou gh  se cu ri ty  does no t. of  co urse , re side  in  m il it ar y  m ig ht  
alo ne . W hat ev er  th e  m il it ar y  ha ve  to  say ab out  se cu ri ty  m att ers  m us t th ere 
fo re  be as se ssed  ca re fu lly an d w ith re sp ec t. And it  is  un do ub tedl y th e ca se  th at,  
ju s t as  th ere  is  a  ri sk  to  U.S . se cu ri ty  in  th e co nt in ue d ex is tenc e of  ne rv e ga s 
sto ck pi le s, so al so  wo uld  th er e he  a ri sk  if  th e U.S.  go t invo lved  in in te rn ati onal 
ch em ical d is ar m am en t th a t was  inco mpletely  ve rif ied . W hat  is needed, th er ef or e,  
is  som e fo rm  of log ic wh ich  de cision -m ak er s ca n us e to  a ss es s th e ba la nc e of  ri sk  
be tw ee n th e tw o alt er nat iv es .

In  th is  co nn ec tio n, th e U.S.  de lega tio n a t th e Ge neva dis ar m am en t ta lk s has  
mad e a ve ry  va lu ab le  co nt ribu tion , even  th ou gh  a t fi rs t si gh t it  appea rs  a  ra th e r 
neg at iv e one.  Th e de le ga tio n has  sa id  th a t th e U ni ted S ta te s is un ab le  to  ac ce pt  
cu rren tly- pr op os ed  ch em ic al -d isar m am en t m ea su re s be ca us e th e pr ov is io ns  fo r 
ve ri fic at ion do no t en su re  as  mu ch  se cu ri ty  as does th e ex is ting U.S . po st ur e 
of lik e-with -li ke  de te rren ce . Ther e is a log ic im pl ied in  th is  which , if  ta ke n 
fu rt h er,  could  we ll br in g ab ou t a sa fe  an d w or th w hi le  bre ak th ro ugh in  th e nego
tiat io ns.  W hat  is be ing  su gg es ted in  th e U.S . po si tio n is  th a t th e as se ss m en t 
of  ri sk  sh ou ld  be  be tw een, on th e one ha nd , th e m ax im um  de gr ee  of  ve rif ica -



tion that  is negotiable, and, on the other hand,  the secu rity benefits of chemical 
deter rence . Hitherto , the  tendency in this count ry has  been to assess the risks  
of incompletely-verified disarmamen t withou t any reference at  all to the  degree 
of security  provided by chemical deterrence.

What I am saying  here, essentially, is th at  mil itary opposition to chemical 
disa rmamen t as a viable  a lter nat ive  to chemical deter rence has been fo rmulated 
in term s of demands abou t verification which are  unreasonable and excessive. 
I sugges t that  it  is the function of ve rifica tion to assure  the benefits to security, 
no more and no less, of replacing a policy of chemical dete rrence by partic ipa
tion in intern ational chemical disarmament. This  is not a par ticu larly original 
propos ition; but  I believe that  its implications  deserve the  fullest possible scrutiny 
during the decision-making processes t ha t a re currently underway in t his  country 
regarding chemical weapons.

One such implication is tha t, since chemical dete rrence can, for  the reasons 
described earl ier, make no more than  a very modest cont ribution to U.S. 
security—if, indeed, it  can make any cont ribution at  all—it can safely be dis
pensed with in return  for  internatio nal  chemical disa rmamen t measures that  
incorpora te only a modest degree of verification. Fu rth er  suppo rt for this  
conclusion lies in the  fact  th at  app ropriately verified chemical disarma
ment  can also serve to constra in nerve-gas proliferation , which is a security- 
benefit that  a posture of chemical deterrence cannot provide. All this  is pred i
cated, of course, on the  assumption that  exis ting levels of ant igas  protection  
will be maintained, and that  they will continue to be supported by an active 
R. & D. program.

A second implication is tha t, if it  is indeed reasonable  to identify the  pro
lifera tion danger as the grav est pa rt of the  nerve-gas securi ty threat , then 
verification procedures should be designed and negotiated  prim arily  in orde r 
to control  proli fera tion.

P olicy  I mp lic at ions  of  th e  B ina ry  P rogram

When the  problems of chemical disarmament, and of its verificat ion requi re
ments, are  analyzed in the  manner suggested above, they do not app ear  to be 
insurmountable. Pressures for a successful conclusion of the  Geneva negot ia
tions have been building up steadily over the years . It  is an achievement of U.S. 
foreig n policy th at  thi s should  be so. Because  controls over nerve-gas prolife ra
tion may result, a gre at deal stands  to be gained from a successful outcome, in 
terms both of U.S. secur ity and of inte rna tional  security.

But  one very sub stantial obstacle to fu rth er  progress at  Geneva is now mate
rializ ing. What has happened is tha t, over the last few months, a chemical- 
weapons research  program that  has  slowly been gathering momentum since 
1954 has  reached the  poin t where decisions are being made with in the Depar t
ment  of Defense about full-sca le development and  procurement . The weapons 
in question embody a new princip le for  dissemina ting nerve gas, and are  known 
as “binary  munit ions.” The decisions  are apparen tly being taken without any 
reference to United  Sta tes policy for  the Geneva talks .

If  th e Department of Defense decides to go ahead  with binaries, it is  ent irely 
possible t ha t th e spectacle of a new round of nerve-gas procurement by the United 
States will kill the  disarmament negot iations completely, regard less of any new 
position that  the United  States may adopt at  Geneva. The U.S. delegation the re 
has  in fac t been wai ting since mid-1972 for  a substan tive  updating of its  nego tiat
ing posit ion ; if the National Secur ity Council does not  get around very  soon to 
finalizing a new negotiating  policy, taking the binary  program into consideration , 
the  Department of Defense will have preempted it.

It  thus becomes appa ren t th at  the  fu tur e of the  bina ry program (which DoD 
rega rds as a rout ine measure of stockpile  modernization) is now the determin ing 
fac tor  in U.S. chemical-weapons policy-making. If  the program goes ahead , it 
will lock U.S. securi ty s till  more deeply, and  perhaps irrevocably, into what many 
people regard as a fut ile  and dangerous policy of chemical deterrence. If  the 
program is curta iled,  decision-makers will have more t ime to weigh up the rela tive  
mer its of chemical deter rence  and chemical disarmament, and thus, hopefully, 
to develop a policy which will bring the very great dangers of nerve-gas prolifera
tion under control. And binaries , for technological reasons , are  likely to promote  
proliferation .

The init iat ive  for th e present is w ith Congress, but  un less Congress acts  i t will 
pass back to DoD within a few months time. The fiscal year 1975 budget, on 
which legislation  will shor tly be due, conta ins, for  the  first time, a line-item on
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binary procurement . It  is a small item, only $5.8 million, too small to excit e 
much in terest  normally . B ut because i t is  the  th iu end of a very dangerous wedge, 
it  is to be hoped that  Congress will scru tinize it  carefully.  If it is not excluded  
from the appropriat ion legisla tion, it  may well be claimed th at  the bina ry pro
gram, and  all  its ramifications in the  arms-contro l arena, have received Con
gress ional  approval. There will then be foreclosu re on an option which holds out 
very r eal promise fo r improving U.S. secu rity to a fa r g rea ter  ext ent  than bina ries 
ever can.

Mr. Zablocki. Tha nk  yon, D r. R obinson.
Mr. A lan P itt aw ay , if  you w ill p roceed sir .

STATEMENT OP ALAN R. PITTAWAY, ARTHUR YOUNG CO., 
WASHINGTON, D.C.

* Mr. P itta way . Tha nk  you,  M r. Chairma n. I,  too, hav e prep ared  a 
sta tem ent th at  I  wo uld like  to in tro duce  in to the  re cord an d would like  
to  pa raph rase  some po int s from  it.

Mr. Zablocki. W ith ou t obje ction, your  complete sta tem ent will be 
made p ar t o f the  re cor d at  th e conc lusion o f your  summary. You  m ay 
proceed, sir.

Mr. P itta way . I  hope th at th e com mit tee will bear wi th  me. I am 
no t as thoro ughly  prep ared  as my eloq uen t colleagues , bu t I  wou ld 
like  to make some refe renc es fro m mate ria l th at I hav e wi th me 
today.

Most of  th e a rea  o f acti vi ty  th at  I  have been involve d wi th  in chem
ica l war fa re  has been two  dim ens ional and a dichotom y. On the one 
hand , I  hav e been involve d in th e develop men t aspects  of  these sys
tems ; and on the othe r hand , I  hav e been involved wi th the problems 
of  trea ty  ver ific atio n an d systems  of  ver ific atio n fo r arm s con tro l 
agreements.

RESEARCH ON VERIF ICA TIO N METHODS

I  would like to discuss pr im ar ily  those issues of  concern  th at  you 
hav e in the are as of  ver ific atio n, with  some ad di tio na l comments on 
the use of chem ical  wea pons as a de te rre nt  fo r the employment  of 
chem ical  weapons.

The research work on ver ific atio n has pr im ar ily  been the res ul t of
• act ivi ties fun ded by  the  U.S. Arms  Contro l a nd  D isa rm am ent Ag ency . 

In  the process of  ex plo rin g th is  field, the concepts th at hav e been 
examin ed hav e been based on an  analy sis  of  the set of act ivi ties th at  
are  necessary to  establ ish  a chemical war fa re  capabi lity, of  which

■*. there are  essent iall y seven ty pes :
(а) The research necessary to id en tif y agen t mate ria ls an d the  dis 

sem ina tion  meth ods.
(б)  The dev elopment  ac tiv ity  to  pe rfe ct  those mu nit ion s, the pr o

ductio n processes , and th e deliv ery  systems.
(<?) The test ing to  develop and pe rfe ct  the  e mp loyment techniqu es. 
(d) Prod uc tio n, tra ns po rta tio n,  and sto rag e to  achieve a cap aci ty,  
(c) Cou nte rmeasures to offset opp osing  cap abilit y.
(/ ) The dep loyment to make th e capa bi lit y access ible to troops , 

and
(<7) The t roop  t ra in in g to mak e th e emp loyment effective .
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TH RE E TEC HNIQ UES  OF  VE RI FICA TI ON

Considering  these seven activities, the research effort to date has 
concentrated primarily  on the production, transportat ion, and storage 
functions. The re are three basic approaches to verification tha t have 
been explored, and the goals  of  the verif ication avenues have  been 
either to achieve control over  the means of  obta ining  the chemical  
wa rfa re cap abi lity , to prov ide confidence that  warning of  an attack 
wi ll be giv en in sufficient time to take defensive action, and the intr o
duction of  disincentives whic h wi ll make an attempt to evade a 
treaty  unprofitable.

The  three techniques of  verif ication tha t can be applied  are, in 
broadly stated terms, technical inspection, economic monitoring, and 
intell igence act ivities.

With  respect to technical inspection, the technical inspection has 
been defined p rim ari ly as p hysical means for  looking for  phys ical ac
tiv ity , and it relates to the activities tha t are invo lved and not neces
sarily to the means used in executing a technical inspection task, and 
by this  I mean tha t there are various characteris tics of  specializa tion 
tha t are invo lved with those seven different kinds of  activities tha t I 
referred  to earlier. I f  you are look ing for  troop trainin g, you may be 
look ing for  doctrinal materia ls; and if  you are looking at the produc
tion of  organophosphorus agents, you may be look ing for  a dist illation 
towe r 200 feet high and 20 feet in diameter.

EC ON OM IC MO NI TO RING

Economic m onito ring has been the thru st o f the most recent research 
activities as fa r as verification  procedures are concerned. Economic 
monitoring has many strengths associated with  it, p art icu lar ly in view 
of  some of  the problems tha t are invo lved in the technical inspection 
area. In this  sense we refe r to economic monitoring  as a broadly re
lated  set of thin gs in which we are look ing at the records associated 
with  physical  act ivi ty rathe r than the physical entities  themselves.

We also recognize the fac t that economic monitorin g can be either 
active or passive  in nature,  and we define this  by say ing  that active  
economic monitoring is a set of activities in which you cause certain #  
kinds of  records to be created in order to produce a mechanism 
through which  you can follow certain kinds  of  act ivit y, and passive 
monitoring would be the observation of records th at are n ormally kept 
in the conduct of  business or ordinary affairs. „

In theory, economic monitoring can be applied to any of  the seven 
sets of activ ities,  but in the practic al case, it is severely limited in 
some o f them. Fo r example, economic monitoring appl ied to research 
for new agents  would be se verely constra ined because economic moni
tor ing  is also based on the premise tha t there is sufficient diss imilarity 
between conventional activ ity  and unconventional act ivi ty that  you 
can differentiate  between them, or also that the size of the thing that  
you are loo king  fo r is sig nificant and against the background of  normal 
activ ity.

Inasmuch as research for  new agen t materials is a very low level 
activ ity  financia lly, and in fac t most new agent  materials have not 
been discovered as the result of directed research in that field, finding 
them by economic means would not seem to be very productive. How-
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ever, economic metho ds appli ed  to the  p roduction  o f a wide  v ari ety  of  
di ffe ren t typ es of  chem ical wa rfa re  agents them selves wou ld seem to  
to  be quite  useful.

IN TELLIG EN C E T EC H N IQ U E S

Intell ige nce techniques diff er in kin d ra th er  th an  typ e. Ag ain  we 
wou ld foresee t hat  inte lligence techniques wou ld imply  both physi cal  
insp ect ion  or  tech nical inspec tion  or  tec hnical  in spectio n and economic 
methods, bu t th e r ou te of  em plo ying th ose  methods  m igh t be dif ferent . 

- To date, the re are  s tro ng  ind ica tions th at  no sing le set of the  th ree
technique s can be uti lized  by them selves to produc e high  assu rances  
of  veri fica tion . Some com binatio n of two  or more of  the three  tech
niqu es will pro bab ly be required.

r  I  would  like  to make  a few comments about wh at ideas have been
exp lored with resp ect  to em plo yin g these var iou s kin ds of  tech niques  
and wh at some of the result s have been.

PR OB LE MS  W IT H  T H E  T EC H N IC A L  IN SPEC TIO N

A ve ry thorou gh study h as been made of t he  kinds o f thing s t ha t one 
migh t want to look for  in the technical  insp ect ion are a fo r the  pro
duc tion , tra ns po rta tio n,  and s tora ge of o rga nophosp horus  nerve agen ts 
and th ei r as socia ted munitions . The  chem ical problem  is  different fro m,  
say, the insp ect ion in the  biological problem area. In  the bio log ica l 
war fa re  area, the problem  is to det erm ine  the absence of pro du cti on  
when you know th e agent  and  you know basical ly wh at the produc tio n 
methods are,  a nd also kno win g th at  the  tech nology  is going  t o close ly 
pa ra lle l the  commercia l prac tices. The organophosphoru s nerve ag en t 
dile mma is to so lve the  p roblem when ne ith er the  m etho d n or  the ag en t 
is known, but  kno win g th at  the pract ice  may  be dif ferent  fro m com
mercia l prac tice .

There  are v ery  la rge numbers  of  pote nti al org ano phosp horus  a gents  
th at  could be used as chemical warfare  agents . W ha t one coun try  will  
pro duce and how th at  ma ter ial  will be pro duced  is de termined  by its  
chem ical economy and by the  amount  of mate ria l th at  will  be req uir ed  
in orde r to achieve what the y conside r to be a na tio na l capabil ity .

•  There  are  bas ica lly some 16 chem ical  fam ilie s which are  org ano phos
phorus  nerve agents .

GB or the G erm an agent Sa rin  repre sen ts one agent  f rom  one fam ily . 
Th e agent VX  rep resent s one agent fro m one fam ily. The German

* agen t Ta bun rep resent s one agen t fro m one fam ily . So when  I  say  
th at  t he re  are  16 fam ilie s of thes e agents , you begin to ge t some pe r
spec tive  of the ma gn itu de  of  the  kin ds of  mate ria ls th at  can be em
ployed  as C W agents,  that  all belo ng to the gen eric  fam ily  of organo
phosp horus  ner ve agen ts.

There  is  no  reason to believe  at  t hi s tim e th at  16 fam ilie s may con
sti tu te  th e enti re se t; o ther  fami lies m ay be fou nd.

FA C IL IT Y  IN SPE C T IO N

Recog niz ing  these lim ita tio ns  it was poss ible  to appro ach the  prob 
lem in such a way t ha t it could be defined and produce  h igh  a ssurances 
th at  if  you had access to a specific site  a nd  could go in wi th a tra ined  
inspec tor  you could  make  a de ter mi na tio n wh eth er th at  fac ili ty was
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or was not involved in the production of  an organophosphorus nerve 
agent  and/o r a precursor to an organophosphorus nerve agent. The 
methodology and the techniques are applicab le both to the production 
of  finished agents and the production of  binary  agent materia ls.

There  are possibil ities open in the munitions areas since the muni
tions themselves are in fac t dist inctive  enough so that  if  you had 
access to a par ticu lar production facil ity , if  you were looking at a 
shell production line, for  example, there are enough differences in 
the munitions so that you could in fac t distin guish  between whether  
you  are looking at a high explosive art ille ry shell or something that  
is intended for  another purpose, particular ly in binary. We are, 
however, ver y close at this point to inspecting  the conventional 
weapons systems of another country, and indeed the thru st of  the 
work tha t has been done in the technical inspection area has not 
really gone too far  in tha t direction.

TRANSPORTATION

The same is invo lved in the transporta tion area. The trans portation  
area oli'ers a method of fol low ing  from  one point to another point a 
series of  suspicious activities.  Transportation in and of itself  has 
certa in kinds of  distin ctive  featu res under certain kinds of  circum
stances, but it is at this point  har dly  considered to be a definitive  
single  approach. It  is one aspect among many tha t can be involved 
in an integrated set of  verif icatio n procedures, if  necessary.

At this  point  nothing has been done in the area of  development of  
sim ilar  kinds  of data and info rmation  on any thin g other than the 
organophosphorus nerve agents. I f  one w anted to be s imi larly knowd- 
edgeable in the area o f phosgene production, of mustard agent produc
tion and so forth, similar and additional kinds of  studies would need 
to be undertaken.

ECONOMIC APPROACH : TWO DIFFERENT THRUSTS

The economic approaches tha t have  been taken to verification  have 
had essentially two different kinds of  thrusts. One thrust has been 
the use of economic methods in order to  try to pinpoint specific kinds 
of  agent mater ials that a given coun try is capable of producing and 
the quantities of  those agents tha t could be produced.

The second approach has been tha t of  lo okin g at economic monitor
ing  as a method of  control over the production of agents and the 
verification  of  the absence o f production, or introduction  of  disincen
tive s fo r the production of  agents.

Models have been developed of  national control schemes based on 
economic techniques. Th e primary purpose of  a nation al control 
scheme is to provide information to other nations, pre ferably through 
an international body which has aud iting cap abil ity,  so that you can 
produce information suitable for  e xamin ation by others to ve ri fy  the 
absence of  production of  a chemical wa rfa re material.

SINGLE AND DUAL PURPOSE AGENTS

There is a nuance involved here and that is tha t one must consider 
the aspect of  both single purpose and dual purpose agents. We define 
the difference in this way. A  sing le purpose agent is something like
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an org anophosph oru s nerve agen t whose sole purpo se is use as a 
chem ical wa rfa re  ma ter ial . A dual purpose agent is som eth ing  like 
chlor ine  or phosg ene which has  a use in the  chemical  ec onomy; i n fact  
these kin ds of ma ter ial s are  basic bu ild ing blocks in the bu ild ing 
economy which hav e to be produc ed in orde r to make the  socie ty in  
whi ch we live functio n. W ith  dual purpo se agents we are  concerned 
wi th bu ild ing  assu ranc es th at  the  qu an tity of mate ria ls pro duc ed are  
in line wi th civ ilia n requir ement s and canno t be con vert ed an d/o r 
stoc kpi led  fo r chemical war fa re  cons umption .

Th e type  of con trol  th at  can be exercised over various  kind s of  
chemical wa rfa re  ma ter ial , dua l purpo se and sing le purpose, are 
depen den t upo n the  ma ter ial s themselves. I f  you are  ta lk ing about 
an org ano phosp hor us nerve agen t the n contr oll ing  phosphoru s offers  
an  avenue . I f  you are  ta lk in g abou t the herb icides, there is no th ing 
in the  p rod uction o f h erbicides pe r se w here you can mo nitor a specific 
chem ical inpu t item. Consequently, you hav e to mo nitor the prod uc 
tio n of  the  to ta l ou tput  t o see th at  it is in line  with civ ilia n req uir e
ments.

RISK FACTORS IN  ARMS CONTROL AGREEMENTS

One problem  th at  has  been uncovered in doi ng th is  wor k is th at  
the re seems to be no feas ible  high  assu rance metho d of  a pp ly ing eco
nomic mo nit ori ng  to the ethylene or eth yl alcohol raw  ma ter ial s th at 
go into  mus tar d man ufac ture  in cou ntr ies  wi th lar ge  chemical econ
omies. We are  ta lk ing abo ut items of commerce which are  the  bas ic 
raw  m ate ria l produc ed in such lar ge  quanti tie s and  such diverse p ar ts  
of society th at  con trol  in a majo r country  like  the Un ite d States  is 
alm ost technica lly  infe asib le. He re we ge t into a discussion of the 
ris k fac tor s th at  are  involve d when one sets up arm s con trol agree 
ments. The risk fac tor s involve d in the produc tio n of chlorine pho s
gene, mus tard  kin ds of  mate ria ls, vis-a -vis  ourselves an d a m ajo r int er 
na tio na l pow er like  the  Sov iet Un ion , fo r exam ple.  Prod uc tio n of 
du al purpo se ma ter ial s is not  an item of  consider ation or  it sho uld  
not be an item  of con sidera tion  in dec iding to  e nte r into a C W t re at y 
because of the  fac t a majo r pow er would no t employ any of  those 
kin ds o f ma ter ial s in a battl efield  s itu ati on  since each has  the cap aci ty 
to  produce a much more  viab le mate ria l as a chem ical wa rfa re  agent.

How ever, whe n you are  deali ng  wi th middle- leve l cou ntr ies  and 
small countr ies , th ei r ne igh bor’s raw  chlorine cap aci ty,  eth yle ne  ca
pac ity , or  phosgene  capacity, may  be of  very grea t concern to them,  
an d these economic  appro ach es are  very applicab le to  to tal  con tro l 
under those k ind s of smaller country  en viro nments. Even the  m us tar d 
pro duction  prob lem is c ont rol lab le in the  small country  env ironm ent .

THE PROBLEM OF INTERNATIONAL VERIFICATION

The concepts of  how a na tio na l con trol  agen cy would work, can 
work, are fa ir ly  tho roug hly discussed in the prep ared  sta tem ent and  
ar e much  more  tho roug hly discussed in a mo nogra ph  publi she d by 
S IP R I which is a shorten ed vers ion of work th at  was un de rta ken in 
th is  subject field by the  U .S.  Arms  Control Agency.

The  wor k th at  has  been rep orted  by S IP R I on economic tech niques  
concent rates on the  na tio na l con trol  agency  wi thou t ge tti ng  into the
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issues of how an internat ional organization would be set up to verify 
national agency reporting. This is because tha t at the  par ticular point 
in time when the papers tha t were being prepared for the SI PR I 
conference, technical experts in the Soviet Union were at liberty 
only to  explore the concept of how agent production would be con
trolled at the  national level. The international control aspect of this  is 
a very tractable problem also. If  the treaty verification approaches 
were to go in this direction, it seems to us that i t is perfectly feasible to 
set up at total system.

There are many holes in what we know currently  about various 
verification technical approaches. Essentia lly what has been done 
to date is to explore various avenues to determine whether or not it 
is feasible to think  in terms of these kinds of concepts. Nothing has 
been done in terms of finalization of these ideas into an implementable *
system. When we say in our negotiations that , for example, we don't  
know what verification procedures would be acceptable, one way to 
interpre t tha t is to say we have not definitized the kinds of assurances 
tha t can be gained by using various kinds of techniques and ap
proaches. We have developed at this point no overall strategies  to veri
fication and no integration of those approaches into a viable scheme.
The studies have just not been undertaken at this point. I think  this 
is one of the most f ruitful areas where furth er work certainly needs 
to be done.

The work has concentrated primarily, as T have said earlier, in the 
area of agent production. There are certainly other profitable areas 
tha t could be explored over those seven sets of activities tha t we have 
referred to earlier.

POSSIBLE MI SIN TERPRETA TIO N OF INCR EASED DEFENSIVE CAP ABILITY

At this point I would like to interject a comment concerning the 
countermeasures area. One of the reasons that we are somewhat at a 
loss to predict Soviet intent in this part icular field is because of the 
very strong defensive capability built by the Soviet Union. You know, 
this is really being considered as a indication of an intent to use chem
ical warfare. One of  the aspects of the United States not having a 
strong chemical defense system is an underscoring of our very sincere •
position of not employing these materials  on a first use basis, and 
to hold what we have as a reserve and a retaliatory  threat. Increase 
in a defensive capability can be misinterpreted to mean a future intent  
to use chemical warfare, because you cannot use such a weapons system '
until you have strong defensive measures to protect your own troops.

U.S .S.R. SEES NEED FOR VERIFICA TIO N

There are benefits of exploring verification issues as far  as arms 
control negotiations are concerned. I think  we have seen, over time, 
a rathe r major shift in the position in the negotiations as it has become 
more apparent to those that  are not technical experts in the field, 
tha t some of these problems are in fact tractable. The Soviets, for 
example, have moved from saying th at everything should be done on 
the basis of trus t to saying, well, now, you know, maybe verification is a viable avenue to be explored.
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In  the con vers ations th at  I  have had wi th the  Soviets,  they  hav e 
expressed very str ong feeling s on the need  fo r ver ific atio n pro ced ure s 
and ce rta inly  have been very recept ive  to  idea s th at  have been pr o
posed in th is  field. We have  also seen a pro gressio n of in ter es t at  the  
in ternat iona l level, t he  fir st i ssues were asso ciated wi th— well, is i t p os
sible  to even find out  th at  a pa rt ic ul ar  faci lit y is pro ducin g or not  
produc ing  an org ano phosp horus  nerve age nt. When answers star ted 
to come bac k, yes it  is possible, t he n t he con versat ions moved to how do 
we tr ig ge r the  need fo r a phy sical ons ite insp ect ion. Th e need fo r a 

* method of tri gg er in g onsite insp ect ion  is essent iall y the  reason th at  
we moved  into explo rin g the economic mon ito rin g techniqu es.

TE CH NICA L KNOWLEDGE IMPR OVES TREA TY DISC USSIONS

Also  I  th in k a tech nical knowledge base imp roves the com munica 
tions in discussions of treaties.  When one realizes th at , fo r example, 
in  the  phosgene  area, even in such  a lar ge  chem ical  economy as the  
Un ite d State s there are only 15 plan t pro duction  sites it  t ends  to put  
an undertone  of real ity  in the  dis arm am ent discussions th at  I th ink 
helps the m as the y move fo rw ard in the ana lys is of the veri fica tion  
problems.

NEE D TO RE TA IN CH EM ICAL  WARFARE CAPABIL ITY

I  would like  to tu rn  now to addre ssing  a few rem ark s on the  need  
to ret ain  chem ical  war fa re  capabi lity un til  ade quate  chem ical  war
fa re  tre ati es  are  signed. I t  is my opinion th at  the  ab ili ty  to re ta lia te  
in  k ind  is a  s ign ific ant  d ete rre nt  to  use  by e ith er  side.  I  a gree w ith  D r. 
Rob inso n when he says  th at chem ical weapons  are  no t necessa rily  a 
viable  weapo n system and  I  w ould  a dd  to  th at  such a s tat em ent is tr ue  
if,  and only  if,  both sides  hav e it  and both sides  have it  in equal  
cap aci ty. In  th at sit ua tio n chem ical  war fa re  becomes a nu ll pow er 
facto r an d th e dis advanta ges to opening  an eng agement with  i t become 
very la rge in  the  mi lit ary m ind.

I  wou ld disa gree wi th my colle agues her e toda y fro m the  sta nd 
po in t of  th ei r sta tem ents on the viab ili ty  of  th e prote ction  devices  

« th at  are  affo rded  b y cu rre nt kno wn methods of tro op  pro tec tion. Sig
nif icant ana lyse s hav e been mad e as to the  capacit y of  thes e weapon 
systems when used  again st well equ ipped troops, or  when the  assump
tio n i s made th at  the y a re well ind oc tri na ted  in gas w ar fa re  technology , 

-» discip line d, and hav e good equ ipm ent . Un de r these con dit ion s it can
be dem onstrate d th at  an ar ti lle ry  at tack  by an agent such  as GB has 
the cap aci ty to  des troy  the  mili ta ry  effect iveness of alm ost  any  kin d 
of t roop  uni t again st whi ch i t is ap plied.

PROTECTIVE EQ UI PM EN T INA DEQUATE PROT ECTION

As fa r as the  concept of  be ing  able to  uti lize wh at we now know 
of pro tec tive equipm ent in terms  of  off erin g f ull  t ime troo p pro tec tion, 
I  jus t don’t believe  t ha t th at  is possible. It  is not possible to wear th is 
kin d of equ ipm ent  on a 24-hou r-a-dav ful l-ti me  basis . When we look 
back in hi sto ry  we find th at  hi sto ry  has said th at  even in the  midst  
of the  chemical ac tiv itie s th at  were go ing  on in World  W ar  I.  main
tenanc e o f gas  d isciplin e fo r troops was ex tra ordina ril y difficul t to do. 
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The equipment such as masks and so forth , is much better today but 
it is not tha t much better.

I would submit tha t trying to conduct milita ry operations as we 
now know them today in fu lly protective gas equipment is extraordi
narily  difficult. Such things as sighting artille ry pieces, operating 
vehicles is extraordinarily difficult to do in  a gas mask. If  you have 
ever put on a gas mask after  ea ting and have worn it for a period of 
several hours, the putrefication of the small particles of food tha t are 
inside that gas mask with you make you want to get it off.

I would also submit that the devices for taking care of human bodily 
needs have not been addressed in these equipments either. This was 
one of the major problems of World War I where 67 percent of the 
gas casualties essentially came from the fact of troops having to take 
care of normal body functions; the areas of their persons affected by *
the persistent types of agents reflect the needs to take care of those 
problems.

CW  RE TA LIAT OR Y CA PA BIL IT Y AN ALT ER NATI VE TO NU CLE AR W EA PO NS

Consequently, the ability to retalia te in kind I think  does offer a 
very significant deterrent because knowing that if you use a chemical 
warfare agent and it is going to be used back against you, there is a 
null advantage to doing so except to increase the rate of attrit ion. Also, 
knowing that  if you do use chemical warfa re you must change your 
entire concept of how you are going to engage in combat, is a very 
significant deterrent.

The use of nuclear weapons as a retalia tory capability  frank ly 
scares me. I would very much hate to see the initiation of nuclear 
conflict in a nonnuclear situation merely because that  was the only 
viable response that we had to be a chemical weapon attack. It  is my 
opinion tha t in the absence of the ability to retaliate with chemical 
weapons in a nonnuclear engagement, where they were being used 
against us, there  would be no possible recourse except to go immedi
ately to nuclear weapon systems because of the devastation th at would 
be. wrought against our troops.

Concerning statements made on the availabil ity of defensive equip
ment on the continent of Europe at this time, I think  what we are •
doing is really running a calculated risk tha t our retaliatory  capa
bility  will prevent the initiation of any kind of a chemical warfare.
The risk involved is that  we may be pushed off the continent of 
Europe if a chemical attack is launched against us and tha t risk is *
increased without a viable chemical warfare retaliato ry capability.

With  that. I will conclude my remarks.
Thank  you.
[Mr. Pit taway’s prepared statement follows:]

Prepared  Sta tem ent  of Mr. Ala n R. P itt a wa y, Art hu r Young Co.

INTRODUCTION

In the memorandum describing these  hearings, three issues of concern were li st ed :
Status of the Geneva Protocol o f 1925 and th e U.N. Convention on Biological W arfa re
Status of current negot iations  a t Geneva on a Comprehensive Chemical Weapons Arms Control  Convention



Reevaluation of the current U.S. Policy on Chemical Wa rfa re and  a deter
mination of the need to reta in a retaliato ry chemical warfa re capability.

Of these  thre e I can make a con tribu tion on the second and thi rd from firs t
hand knowledge and experience. Further,  I  wi ll confine my remarks to those p art s 
of concerns two and three  which a re with in the limits  of th at  knowledge.

To a ssis t the  Committee in placing  my stat eme nts in perspect ive, I would like 
to s tate why I have been involved in this  field of research .

My involvement during  the ten years  of my associatio n w ith technical problems 
of chemical warfa re tre aty  verification has been based on the following premises : 

Given that  chemical warfa re tre aty discussions were to be conducted be
tween ourselves and other nations, our negotiators should be as fully in
formed as possible on technical details  to insure the interests of th e U.S. are 
protected. I have therefore felt  a responsibili ty to lend my effor ts to this  
end.

Second, given th at  a tre aty  is viewed as a desirable goal, techn ical con tri
butions can do much to  as sis t th e neg otia tions in  achievement of tha t goal by 
providing knowledge which can produce a common basis for agreem ent.

Third , when dealing  with  weapons systems which have the  capability  of 
some chemical warfa re agents and their  associa ted munitions, nat ional secu
rity  can also be enhanced with arms control  systems, provided that  the con
trol  systems are  effective. Producing an effective system involves technica l 
problems worthy of the most care ful consideration .

As will  be noted from the  deta ils of my resume. I have concurrently been in
volved wi th the development  of these  chemical wa rfa re weapon systems, partic u
lar ly in the areas of u tilizat ion  and effectiveness determinat ion.

It  would be most appropria te to acknowledge the  contribut ion made by the U.S. 
Arms Control and  Disa rmament Agency (USACDA) in the  field of verificat ion 
research. The United States has  made many prim ary cont ribut ions to technical 
verification issues, and has vir tua lly  led all others in this field. All of these 
cont ribut ions have been the result  of resea rch work sponsored  by USACDA 
with  the ir very limited resea rch budgets. The development of this field of re
search has been limited not by the qua nti ty of problems, or the qua lity  of ideas 
and resea rch staff, but  by avai lable  funds  to und ertake the  required studies . In 
addition, the  efforts repor ted here  are the  result  of work done by several in
vestigators, most notable of whom are Rober t E. Roberts, Don Epp. Wesley Wei- 
gand, A1 Meiners, and all othe rs of Midwest Resea rch Insti tute in Kansas City, 
Missouri.

II . TH E TECH NICA L PROBLEMS OF CH EM ICA L WARFARE ARM S CONTROL 
VERIFICATION

The issue of concern rela ted to current negotiations at Geneva involves verifi
cation problems. The need for verification  of tre aty  commitments is a sepa rate  
question which will be addressed in Section II I of this  statement. At this point, 
accept ing the fac t that  it is involved in the negot iations , it  i s wor thy discussing.

It  m ust be accepted at the  ou tset th at  there are  no simplistic procedures to the 
technical problems of verify ing compliance with  a chemical wa rfa re trea ty. On 
the  o ther hand, it  is equally true that  technical procedures now u nder considera
tion can provide  assurance of compliance provided the polit ical problems can be 
solved. It  is also true that  the  technical stud ies that  have been made have done 
much to resolve a number of political issues.

The following p art s of th is section will c over :
The activ ities involved in achiev ing a n ational chemical wa rfa re capability 

which can be the subject of verificat ion.
The approaches  to verification.
The sta tus  of our knowledge about verification and are as where  fu rth er  

study is required.
The benefits which have  been observed in the negot iations as a res ult  of 

exploring techn ical verification questions.
1. The Chemical Warfare  Act ivi ties Invo lved  in Achieving a Capabil ity Which 

Arc Po tential Technical Verificat ion Su bjec ts 
There are seven types of activitie s associated  with  achieving a chemical war

far e capability.  Analysis  of the process involved shows that  a chemical warfare 
capab ility requ ire s:

Research to identify agent  material s and d issemination methods. 
Development  to perfect munitions, production  processes  and  delivery 

systems.
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Testing to develop and perfect employment techniques.
Production, transportatio n and storage  to achieve a capacity.
Countermeasures to offset opposing capability .
Deployment to make the cap abili ty accessible.
Troop train ing  to make the employment effective.

Research is th e effort which identifies new types of chemical compounds useful' for  mil itary  purposes, and studies the ir prop erties to determ ine appropriate dissemination techniques. Agent search  to determine new classes of agent  ma ter ial s is almost enti rely  independent of a direc ted chemical wa rfa re program, since all publicly identified agents have been derived from resea rch originally direc ted toward other purposes. Extensive research  efforts  are  necessary within  a chemical warfare program to ident ify specific useful agents with in a given class of *■agent material s, to develop conceptual production routes for  the  agents, and tO' study  mechanisms of the most efficient and effective means for agent dissem ination.
Development activ ity is broad in scope and  can be considered under two head ings—agent development and delivery systems development. Agent development  *would include field evaluations , dete rmin ation of optimum produc tion processes (to include pilot plant development) , and prototype studies of dissem ination techniques.  Munitions  development includes concep tualization, proto type production, and evalu ation  of delivery systems. Also involved is the evaluatio n of effectiveness  for field use and init ial development  of employment doctrine . For  these tasks , suitable  labo ratory, pilot  plants, field tes t faci lities  and skilled personnel (includ ing operations resea rch skills ) are  required.
Field  testing is essential  for perfec ting employment technology. It  requires cha rac teri stic  physical  faci lities  situ ated in remote locations. It  cannot be undertaken unti l the development phase has  reached the stage of including development of agen t product ion processes and pilot plan t product ion capab ility.In a deliberate  chemical warfa re program, the amount of testing required is extensive  and must include trials  under all environmental conditions of weather and ter rai n where use is anticipa ted. The produc t of testing is employment doctrine.
Production, transp ortation and storage are  the  activitie s required to accumulate the physical resources  for conducting chemical war fare . Production  requires const ruction of chemical plants, construction  of munit ions fabr icat ion facili ties, const ruction of faci lities  to join the agent  with the hard ware, the  act of producing the agent  and filled munitions, and stockpiling.
Countermeasures are  the  set of activities undertaken  to oppose someone else’s capability, and include research, development, testing, production, stockpiling, deployment and tra ining in both detect ion methods and protec tive equipment .The level of effort is comparable to the same sets of activ ities  conducted for offensive capabil ity.
Deployment of munit ions is the act of transf err ing  material to storage points which are accessible to the  troops who will use it.
Training of troops in the offensive and defensive employment of chemical munit ions is the concluding activity  in the  achievement of a capability.  Key 1

mili tary  commanders and staff  at  all levels must be educated in the employment doctrine. Fai lure to ins truct all command levels, of to indo ctrinate  thoroughly those instructed, will resu lt in effective use or the absence of use.
2. The Three Verification Techniques »

The objective of verificat ion is to provide assu ranc e that  par ties  to an agreement are  abiding by i ts terms. This assu rance can be a tta ined through a var iety  of mechanisms, whose goal may be one or more of the fol lowing:
Control over the means of achieving a capabi lity.
Confidence that  warning of a requ irem ent to take defensive action wilt be given in sufficient time to ta ke such action.
Introduction  of disincen tives which will make an atte mpt to evade the  tre aty  obligations unprofitable .

The techniques of verification play a role in achieving these goals. No simple verification technique can achieve all thre e goals when applied aga inst all seven sets  of activities involved in achievement of a nat ional chemical wa rfa re capa bility.
The three prim ary verificat ion techniques which can be used to control, give warn ing or produce disincentives are technical inspection,  economic monitoring , and intelligence activ ity. Each of these techniques, when applied to the seven
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ty pe s of ac ti v it ie s invo lved  in  ac hi ev in g a ch em ical  w arf a re  ca pa bi lit y,  has bo th  
advan ta ges  an d di sa dv an ta ges  w ith  re sp ec t to it s ab il ity  to  pr ov id e m ea ni ng fu l 
im pa ct  on  th e th re e ve ri fic at ion ob jec tiv es .

(1 ) Te ch nica l In sp ec tio n
Tec hn ical  in sp ec tio n ca n be  di re ct ed  to w ar d an y of  th e  sev en act iv it ie s in 

vo lve d in  a ch ieving  a  c he mical w arf are  c ap ab il ity.  Tec hn ical  insp ec tio n is a d ir ec t 
ap pr oa ch  to  ve rif icat ion an d m us t be defined br oa dl y as in cl ud in g al l ac tions 
which  see k to  ex am in e th e  su bst an tive as pe ct s of  an  ac tiv ity  invo lv ing ac hiev e
m en t of  ch em ical w arf are  ca pa bi lit y.  In  th is  sen se,  it  is  no t a fo rm  of in sp ec tio n 
which  re lies  on in st ru m en ts  an d oth er  har dw ar e.  Th e te rm  “tec hnic al ” does no t 
re fe r to  th e metho ds  u se d ; it  re fe rs  in st ea d  to  th e ac ti v it y  be ing ex am ined . To  
il lu s tr a te  th is  ve ry  im port an t po in t, co ns id er  th a t in  ea ch  of th e sev en ac tivit ie s 
th er e are  ch ar ac te ri st ic s of sp ec ia liza tion  which  se t them  a p a rt  from  ot her  ty pe s 
of  ac tivi ty . The se  “c hara cte ri st ic s of sp ec ia liza tion ” are  th e te ch ni ca l a tt ri b u te s 
as so ci at ed  w ith ch em ical  w ar fa re . Tec hn ical  in sp ec tio n is  th e  ac t of  lo ok ing fo r 

T  th es e specif ic te ch ni ca l a tt ri bu te s.  The  m ea ns  used  fo r se ar ch in g them  ou t wi ll
vary  w ith th e ty pe  of  tech ni ca l act iv ity  invo lved , bu t in  gen er al  th ey  wi ll be 
ph ys ic al  mea ns  an d will  be us ed  to  look fo r ph ys ical  ac tivi ty . Tw o ex am ples  wi ll 
il lu s tr a te  th e bre ad th  of sco pe inv olv ed . Tec hn ical  as pe ct s or “c hara cte ri st ic s of 
sp ec ia li za tion”  invo lved  in  tro op  tr a in in g  in c lu de:

ga s tr a in in g  ch am be rs  
ga s mas ks
pr es cr ib ed  co ur se s of  in st ru ct io n  in  tr a in in g  do ct rine  
m an ual s
sp ec ia l te ch ni ca l sch ools 
m un it io n ex pen di tu re  ta bl es  
ex am pl e mock-up s of de liv ery sy stem s 
sp ec ia list s in  m il it ar y  tabl es -o f-or ga ni za tio n 
tr a in in g  ex er ci se s fo r fa m il ia ri za tion .

Tec hn ical  in sp ec tio n ap pl ie d to  th is  ph ys ic al  act iv ity  wou ld  us e a vari e ty  of  
te ch ni qu es  to  de te rm in e if  th es e ch ar ac te ri st ic s were pre se nt in  th e m il it ary  
st ru ct ure .

As  a sec ond ex am ple,  co ns id er  th e  te ch ni ca l as pe ct s of  an  or ga no ph os ph or us  
ne rv e ag en t pr od uc tio n fa ci li ty . The se  in cl ud e :

Pr es en ce  of  or ga no ph os ph or us  co mpo un ds  w ith  a ca rb on  to  ph os ph or us  
ch em ical  bond.

Tot al  en vi ro nm en t pro te ct io n of  eq uipm en t or  to ta l pr ote ct io n of w or ke rs  
(a ss um in g no n- bi na ry  m unit io ns) .

Specifi c ty pe s of  le ak  de tector s.
Ext en sive  on -s ite  med ical fa ci li ties .
Lo w use of  w ate r as a hea t- tr ansf er me diu m.
Lar ge us e of re fr ig era n t co olan ts.
C hara cte ri st ic  pa tt e rn s of eq ui pm en t lin ka ge s.
Spe cif ic ite m s of eq uipm en t.

• C hara c te ri st ic  ch em ical by -p ro du ct  prod uc tio n.
C har ac te ri st ic  p a tt e rn s of  ra w  m ate ri a l inpu ts .

Ob vio us ly  in  th is  sec ond  ex am pl e th e te ch ni ca l in sp ec tio n ef fo rt  wo uld  he  
m at eri a ll y  di fferen t, bec ause th e ch ar ac te ri st ic s o f sp ec ia liza tion  are  dif fe re nt  
be tw ee n th e  tw o type s of ac ti v it ie s in  th e  ex am ples . In  th e fi rs t ex am pl e th e

» se ar ch  fo r th e ph ys ical  a tt ri b u te s re quir es  th e sk il ls  of  a good de tect iv e an d th e
pri m ar y ph ys ical  mea ns  a re  th e in sp ec to r an d hi s ey es ight . In  th e sec ond ex am 
ple , a sk ill ed  ch em ical en gine er  sp ec ia lly  tr a in ed  in  w hat  to  ob se rve is re quir ed  
wh o wi ll un do ub tedl y re qu ir e sp ec ia liz ed  ite m s of  eq ui pm en t to  ex ec ut e h is  
ex am in at io n of th e  ph ys ic al  as pe ct s of  pr od uc tio n.

Sin ce ea ch  of th e  sev en ac tiv it ie s as so ci at ed  w ith  ac hi ev in g a CW  ca pab il ity  
has sp ec ia liza tion  ch ar ac te ri st ic s,  al l a re  su sc ep tib le  to  som e fo rm  of  te ch nc al  
in sp ec tio n.  Ob vio usly, te ch ni ca l in sp ec tio n pr od uc es  in fo rm at io n us ef ul  fo r al l 
th re e ve rif icat ion ob jec tiv es , th a t is. co nt ro l, w ar nin g an d di sinc en tiv es . The  
re la ti ve de gree  of  ve ri fic at ion which  ca n be ac hiev ed  in ea ch  of  th e  seve n 
ac tiv it ie s and  th e lev el of ef fo rt re qui re d ar e.  of  cours e, su bje ct s beyond  th e 
sco pe  of th is  di scussio n. The  pr in ci pa l prob lem w ith  te ch ni ca l in sp ec tio n is th e  
lev el of  in tr usi on re qu ired  to  id en ti fy  th e pr es en ce  of  som e of  th e  sp ec ia liza tion  
chara cte ri st ic s in  th e seven ac tivi ties . T hi s fa c to r le ad s to  e it her a co mprom ise  
w ith  th e ty pe  an d nu m be r of  sp ec ia liza tion  chara cte ri st ic s us ed , or  cr ea tion  of  a 
mec ha ni sm  wh ich  ca n “t ri gger” au th ori zati on  fo r on  th e spot , det ai le d  ph ys ic al  
te ch ni ca l ins pe cti on .



80(2) Eco nom ic monito ringEconomic monitor ing has more limit ed potenti al applica tion than technical inspection but has compensating advantages.  Compared with the direct  nature of techn ical inspection, economic monitoring is an indirec t verificat ion technique : whereas technica l inspection involves a search for the physical means o f a chiev ing a capabili ty, economic monitoring  is concerned with the records created in the process of achieving a capab ility.Economic data in the context  of this paper is defined as inform ation on the production, distribution  and consumption of physical resources required to produce chemical war fare  agents. Monitoring  is the review and analysis of such data  with  a view to determining tha t the resources required are not being used in agent production. An economic-data reporting and monitoring system is a defined method and procedure for  the routine collecting , processing, accura cy verifica tion, analysis and reporting of inform ation, in a manner useful for determining compliance with trea ty specifications.Economic monitoring can be either activ e or passive. Acti ve economic techniques would be used when emphasis is placed on control and/or disincentives as verifica tion approaches, and would ordinarily require the creation of records which could be used to verif y inputs  and outputs associated with specified activ ities . Passive economic techniques are less restrictive and also less definitive. They  would normal ly require monitoring  o f the inform ation contained in records created in the normal course of operations. Thus active  methods seek to prevent CW  acti vity  and/or warn of their  occurence, whereas passive methods potentia lly  provide warning only. To the extent tha t warning of violations is a disincentive to conducting an act ivit y, both methods provide disincentives .In  theory, economic monitoring can be applied to any of the seven acti vitie s associated with development of a CW  capa bility, but its  pract ical applicat ion is probably more limited.  There can be c ircumstances such that the relationship between the size o f the acti vity  being monitored and the size of similar activ ities  in an economy, together with the indistinctivene ss of one activity  from another i(tha t is, the degree of acti vity  sim ila rit y),  severely reduces the abil ity of  economic monitoring  to iden tify  banned activitie s. For  example, the size of the chemical research act ivit y in an indu strialized nation, combined with the close sim ilari ty between research directed toward normal acti vity  and agent research acti vity , would make economic monitor ing a questionable technique for this type of acti vity .Sim ilar ly, the records generated during field testing  are unique, as well as being small in number, and therefore can be easily kept from public view, so tha t economic monitoring  would not be effective for  this type of acti vity .Economic monitoring  would seem to be most effective in the areas of production, transportation and storage, since the chara cteris tics of these activitie s require accura te records, and the size of the operations would make such monitoring  feasib le. In addition , when the production acti vity  requires a key material  which can be made the subject of specific controls, economic monitoring can become a very useful technique for  determining that the controlled material is being used for  authorized purposes.One of the principal values of the economic technique is its abili ty to reduce substanti ally  the demand for technical inspection, par ticu larly on-site inspection.(3) Intelli gen ce techniquesIntell igence  techniques encompass a broad range of methods which include both technical and economic approaches. The various  intellige nce techniques differ prim arily in the w ay the methods are employed, for example, clandestinely, rathe r than in the type of methods or techniques which might  be used.14) Combined verif ication techniquesSing ly, probably none of the three techniques described above can provide absolute assurance that  the terms of a CW  treaty agreement are being adhered to. To obtain even “high assurance”  wil l require some combination of two or more. There is obviously a mult iplic ity of strategi es to be explored in eval uating how the three techniques can best be applied to the seven types of activitie s associated with achievement of a CW  ca pability.  To date, only a few of these strategie s have been explored.
The  Statu s of K now ledg e A bout T echnical CW  Verif ication Procedur esResear ch efforts in the U .S.  have concentrate d on these aspects of CW  technical verifica tion procedures development:Techn ical inspection for  production, transportation, and storage of organophosphorous nerve agents and munitions given the location of a site to be inspected.



Technical inspection  for field testing.
Economic monito ring systems for  agent production and transp ortation 

activity.
Obviously there are many problems th at  have not yet  been studied  or con

sidered in depth, nor  have  there yet been concerted effor ts to develop overall  
stra teg ies  incorporating two or more verification techniques. However, the  work 
done to  date has  been thorough and exhaustive, as well as very productive when 
measured in te rms of con tribution to u nderstanding of verification issues. A bri ef 
overview of some of the findings of this  work will be p resen ted in the  following 
pa rts  of this  section.

(1) Technical  Inspection for  Production , Tran sportation  and Storage of 
Organo-Phosphorus Nerve Agents and Munitions 

Devising an approach to the  inspect ion problem for  chemical agents is ma
teri ally different from the rela ted problem of inspecting for  biological agen t pro
duction. The biological wa rfa re agent problem is to determ ine the absence of 
production when both the  agent and th e p roduc tion methods a re  known, with the 
added knowledge th at  the production prac tice will  be closely paralle l to com
mercia l practice. The organo-phosphorus nerve  agen t dilemma is to solve the 
problem when nei the r the  method nor the agen t is known, recognizing th at  the 
prac tice involved may differ materially  from commercial operat ions.

One significant poin t to be made is th at  the re is not a small finite number of 
organo-phosphorus nerve agents. There are  a finite number of known families 
or classes of agents. The Germans discovered two classes prior to WWII, and 
the  thre e agen ts they developed were from these classes. Since that  time there 
have been 1G classes  reported in the lit erature from which organo-pliosphorus 
poisons can be made. Perhap s severa l hundred  different potentia l agents could 
be made from these  sixteen classes. Consequently, it  is probably  not produc
tive to attempt to lis t as  prohibited materi als  all organo-phosphorus chemical 
compounds which might be agents. It  i s more cons truct ive to define their  c lasses. 
For  each class of compounds the re are at  least 24 theore tical ly possible produc
tion routes unless the  element sulfur is involved, in which case ther e are 48 
routes. Each production rou te can be approached in a number of diffe rent  ways 
to produce perhaps a dozen specific production schemes. However, all produc
tion routes and schemes involve not more tha n five types of basic chemical reac
tions  : oxidation, alkylation , esterification, ammination, and fluorination. There
fore, it  h as been possible to postulate an inspection approach which can identify 
organo-phosphorus agent  produc tion independent of knowing eith er the  agen t 
or th e production method in advance.

Using a systematic  approach which defines the  cha rac teri stic s of agents and 
the ir produc tion processes, it has been i>ossible to define a procedure for  estab
lishing a “finge rprint'’ for  the production of different classes of compounds. 
This  fingerprint is defined in terms  o f:

The chemicals used
The types of react ions conducted
The o rder  of the reac tions
The type of equipment used
The intermediat e react ion products
The by-products  of th e reactions
Cha racteris tics  of the processing and the  faci lities

From this approach it has  been possible to define the  theo retical approaches  
to production for  possible agents (known or unknown), the  possible produc
tion methods, and the  prac tica l methods. It  has  been generally agreed th at  a 
tra ined chemical inspector could determine the  presence  of nerve  agent pro
duction, or production  of key inte rmediat e components, to include binary muni
tion components) given access to a specific site.

Munitions component production can be distinguished from conventional 
munit ions activi ties. The art ille ry shells for  chemical nerve agent filling are  
produced utiliz ing different operations tha n convent ional high explosive shells. 
The type of munit ions are different in some instances (because of the agen t 
dispers ion requirements) and involve bomblets, spray tanks, mult iple rocket  
launchers,  etc. With  binary muni tions the components would be materially  dif 
ferent  from the ir conventional counterpa rts.

The actu al production of finished, filled munitions is a highly distinctive 
process, readi ly distinguished from conven tional munit ions opera tions. The 
filling and assembly operation is a cri tica l point in achievement of a CW capa 
bility  and is the funne l through which all agen ts and munit ions components



must pass. It  is the focal point  for the major tran spo rta tion operation, the  largest materi als  handl ing opera tion and the  cente r for one of the  greatest toxic hazards in the ent ire man ufacturing  procedure .
Tra nsportatio n of agent  raw  ma ter ials and  intermediates , munit ions components, and finished munitions , is a sizable opera tion for even modest levels of production. Production of 10 tons per day of GB would require movement of 100 to 200 fre igh t car loads of mater ial per month, depending on the operations dispe rsal strategy used. Several  approaches to transp ortation monitoring are possible depending on the degree of access afforded and the overall  technical inspection scheme.
Knowledge has been developed on organo-phosphorus munitions production,  to the  extent th at  viable schemes for techn ical inspect ions have been identified. The full deta ils of these schemes have not been developed pending an identified need to car ry them fur ther. Data have not been developed on production, tra nsportation or storage of othe r agents and therefore technical inspection schemes have not been devised.

(2) Economic Monitoring Systems
Reasonab ly extens ive studies have been made of various economic approaches to verification. The bulk of t his  work has concentra ted on concepts of verify ing compliance with a ban on production of organo-phosphorus agents , but studie s have also been made of the feas ibility of apply ing the technique to any type of chemical material for which control is requ ired.
In the course of doing these studies , one of the products produced was a model for a nationa l monito ring and control system to supply economic da ta to other partie s for verificat ion purposes. The model was crea ted to determ ine the  magnitude of the  effort required and to evaluate feas ibili ty of the approach. It  was also used as a discussion base to  de termine its  acceptability to o ther  count ry’s.The model encompassed the fol lowing elements :

An approach for  crea ting  a system to moni tor product ion of single and dual-purpose agents.
The functions and skills required by a nationa l organ izatio n to opera te the system.
An assessment of the magn itude  of the operat ion at  the nationa l level, using the U.S. as  a model,
An assessment of the degree of verification which might be achieved  using this approach.

Economic data in this  context is defined as information on the production, dist ribu tion  and consumption of physical resources required to produce chemical warfa re agents . A reporting  and monitoring  system is that  set of activ ities  associated with  the collection and analysis  of such data , toge ther  with  a means of verify ing its accuracy. Therefore, the purpose  of a nat ional system is to provide a mechanism for collection, analysis an accuracy verification in a manner which enables this information to be shared with, and understood by, other  signa tories to an agreement controlling CW agent  production.
It  is obvious t ha t to have signif icant value, the  national data reported must he subject to audit  and accuracy verifica tion by a thi rd party. The model for a nationa l reporting system is the  vehicle for  crea tion of an “aud it trai l”, which will requi re some modest level of on-site inspect ion by a thi rd party  to verify.The use of the  term  “control” in con trast to the term  “elimination” when referr ing  to agent produc tion is deliberate,  because of the dual-purpose na tur e of many of these  agent materials . There are  lite ral ly hundreds of chemicals which have a poten tial for  use in chemical wa rfa re activi ty, and many of these a re basic items  of  commerce in an ind ust ria l society. For  example, two of the most widely used agents in WWI—chlorine  and phosgene—are  basic materia ls in  any chemical economy and absolu tely essential to the economic health  of an  ind ust ria l society. Consequently, the  objective in many insta nces  is not to eliminate but to control the produc tion of such mate rials , so as to a ssure othe r na tions  tha t the  quantitie s involved are no t intended for CW purposes
The type of control  to be exercised is determined  by the  kind of materia l, the control  exercised over othe r materials and  the  degree of risk  involved in possible violations. Whethe r the chemical materia l has a civilian market or is currently specific for CW use influences how economic data contro ls might be applied. In addit ion, the chemical na tur e of the material or the cha ract eris tics  of its man ufactur e may dictate the best approach to applying controls. Conse

quently. the  kind of material will determine  whether  control  can be most effectively  ex erc ised:



83By  direct  monitoring of the quantity produced and determin ation of its consumption into other products, for materials such as chlorine, phosgene and hydrogen c ya nid e;By  direct  monitoring and control of specific chemical elements or compounds required for their manufacture, for materials such as organo-phos- phorous nerve agents, insecticides, the arsenicals and mu sta rd; orBy  direct monitoring of the quantity produced and determination that  the quantities are reasonable for the intended consumption, when the chemical involved is both an agent and a final product, for mate rials such as some insectic ides, herbicides and riot-control agents.When the potentia l agent material is a complex organi c compound, the approach is also determined by whether only one of the constituent chemical per- cursors is to be monitored, or more than one. For  example , various orgauo-phos- phorous agents require phosphorous, a varie ty of alcohols, amines, fluorine, chlorine, hydrogen cyanide and sulphur . Phosphorous is the key mate rial here, but simultaneous monitoring  of more than one precursor will improve the relia bility of control.The degree of  risk involved in a potential treat y violat ion also influences the methodology for applying economic control. A major industrial ized state  with the resources and technical capability to produce highly  toxic organo-pliosphorous agents, if  required, is not apt  to feel that  it s security would be threatened through the use o f chlorine, phosgene, or hydrogen cyanide as a CW  agent. Such a nation should be much less concerned with rigid controls on these materials for two reasons. Fir st,  their normal production of the same materials for domestic use provides them with an in-kind retal iator y capabili ty, should it be required. Second, and much more important, if  a nation  were to plan on violation of a treaty, it would procure the best agents available, and not rely on comparatively low toxic ity agents such as chlorine and so on.A  similar argument from the risk perspective might  be made with regard to mustard-type agents. In  static war fare  or for barrier and denial operations the mustards are good agents, but the probab ility of modern static war fare  is remote and some of the organo-pliosphorus agents are at least  as good as. if  not fa r superior to, mustard for either use. Moreover, barrie r and denial operations tend to be defensive rather  t han aggressive activitie s. These factors tend to mit igate the threat posed by mustard to highly industrialized nations . In additio n, the raw materials required (ethylene or ethyl alcohol) are so readily avail able  tha t the means to produce, on a reta liato ry basis, are a lway s available.On the other and, a less indu stria lized  nation  might view his neighbors ’ chlorine, phosgene or ethylene capa city  as a real security  threa t and may wish to have a rigid accoun ting of production and consumption.This dichotomy in terms of  risk may require special consideration in the for mulation  of treaties. While highly industrial ized states should be less concerned with these materials from a risk point of view, the task of placing an economic control on materials such as chlorine, ethylen e or ethyl alcohol would be considerable, although  phosgene and hydrogen cyanid e could probably be handled fai rly  easily .The model chemical control system (CO S) is an economic reporting and materia l control network designed to be part of an inspection system for an arms- control agreement controll ing the production of chemical warfare  agents.The primary objective of the CC S is to monitor all economic and industria l activitie s connected with dual-purpose agents and with essential ingredients required in the production of single-purpose agents.The CC S is designed to monitor the production, storage, transportat ion, use and consumption of all compounds which are designated as controlled materials.  To accomplish this task, the industria l enterprises which produce, transport or use controlled materials are required to main tain internal records and prepare periodic reports on all relevant activ ities . To ensure the accura cy of these industrial level reports, a number of checks and balances have been incorporated into the system, such as registration  of all industria l establishments, auth oriz ation of production and use quantities, reports from two or more independent sources on all material movement, and independent audit s of the records and material  control procedures at production plants . The reports submitted by an indivi dual plant are subject to verifica tion against reports from customers, suppliers and transportation companies with which it does business.The administration and operation of the CC S is divided between two organ izational levels—Na tiona l Control Agencie s and industry. The Nat ional Control



Agency is responsible  for the  opera tion and control of the system with in its coun try's  borders and must provide  verification to other National  Agencies t ha t indust ria l establishments have complied with all provisions of the CCS. The indust ria l level is required to follow authorized material handling procedures, maintain minimum accounting records, and report to the  National  Control Agency. A general lis t of functions  perfo rmed  by each level is shown in table 1.
Table 1. Functio ns of the two organisational  levels wi thin the CCS

Levels
Natio nal Control Agency_

Ind ust ry ______________

Functions
1. Exerc ise p rimary  legal, adminis trat ive,  and technical  controls.
2. License all  production, use, and  transp ortation

of controlled mate rials .
3. License, control, and inspect  inte rna tional  tradein control  materi als.
4. Esta blish nationa l records for  each contro lled

mater ial  and p lant.
5. Verify accuracy of indust ria l level reports .
6. Aud it/in spect indust ria l records and operations.
7. Repo rt act ivi ty in controlled materia ls, na

tionally  and  in ternation ally.
1. Fur nish da ta to National  Control Agency per

tinent  to controlled materi al.
2. Follow mater ial  control procedures as directed

by nat ional government.
3. Maintain  records as directed by national govern

ment.
4. Respond to challenge audi ts/in spections by Nation al Control Agency.

Using the  U.S. chemical economy as a vehicle to eva luate  the complexity of the system discloses that  the chemical contro l system approach can be implemented with  reasonable effort. Since the  U.S. chemical economy is the  largest and most complex, it is believed th at  the  effort  required in othe r countries  would be materially  less. Analys is has  sho wn :
Control of phosphorus to moni tor production of organo-phosphorus nerve agents would involve 250 plants .
Control of hydrogen cyanide  to monitor diversion into  agen t use would involve on the  order  of 20 plants.
Control of phosgene would involve abou t 30 plants.
Control of raw materi als  involved in mus tard  man ufacture would seem to be impractical at  ind ust ria l levels comparable to the  U.S. economy.Control of herbicides would have to be based on m onitoring of p roduction levels for civilian consumption to i nsu re quantities were in line w ith requirements. Feas ibil ity is reasonably good that  diversions of the  magnitude required for  mil itary use would be detectable.

The material developed in thi s technique has illust rated the  concept of how economic-data reporting  and moni toring could be used in a verification system to control  produc tion of single- and  dual-purpose agents. Exam ples have shown how th is concept can he adapte d to d iffere nt chemical materi als  wi th the purpose of emphasiz ing its  flexibility. However, a care ful study will show three inhe rent  weaknesses. First, economic monitoring  alone, without author ity  to conduct in-plant technical inspect ions for purposes  of verifying data accuracy,  would permit subversion of the  system at  will through record falsifica tion. Second, there is nothing in the system as presented which would prevent construction of a dedicated faci lity  outside the  m onito ring system for purposes  of clandestine production.  Third, it is not ada ptable  to controlling m ustard  produc tion in large  chemical economies.
Conversely, i ts strengths lie in the same area  as its  weaknesses. Economic-data repo rting  and monitoring can materially  reduce the volume of in-plant technical inspection  required to achieve high assu rance that  known faci litie s a re not being used for clandestine  purposes, as well as  changing the  na tur e of the  technical inspect ions required . A second strength is th at  since economic monitoring forces diversion to occur outside the  monitored system, othe r approaches to verification can be focused for specific types of clandest ine activ ity, that  is, undeclared elemental phosphorus production facili ties.
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In  some countries  it  may be necessary to determine  th at  industry is not  
produc ing agents or agen t materi als  for use or sale  outside  its  borders. This 
system, combined with  other regulations requ iring reg istr atio n of all chemical 
plan ts and the ir processes, would seem to be a tota l solution to that  problem. 
However, it  is  obvious th at  only governments produce or  buy agen ts for chemical 
wa rfa re purposes. There is nothing in the  system as described here in which 
would preven t a nationa l government from ei the r subver ting the  report ing system 
or building  dedicated facili ties. Irrespec tive  of how the govern ing board of 
the  Natio nal Control Agency is  const ituted, as long as the government in power  
has  the  authority  to appoint its members, its reports  would be worthless  for  
purposes of t rea ty vertif icatio n withou t an independent audit  to verify  accuracy

♦ by an organizatio n a t the  inte rna tional  level.
There is a need for an internatio nal  organization to fulfill several function s 

which would make an economic-data reporting  and  moni toring system a usefu l 
pa rt of an  overall verifica tion scheme. Firs t, the  report s of the national orga niza 
tions should be processed by a staff  knowledgeable in the subject who could

• verify the accuracy of the info rmation recorded. I t would analyze nat ional 
accounts and in the  event of an apparen t discrepancy would conduct challenge 
audits of industry-level records. It  would conduct periodic audit s of each 
Nat iona l Control Agency and must be perm itted complete access to all reports  
submitted by industry and to the  records  maintained  by the  National  Agency. 
In addit ion, the  internatio nal  organ ization must have  the autho rity  to conduct 
challenge aud its of individual production plants  with complete access to  all  p lan t 
records  and accounts. The de termination of how many an d for w hat  reasons these 
plant audit s can be conducted will have a significant influence on the  reliabili ty 
of the system. Apparen t discrepancies or other trig ger s for a challenge audit  
would be an imbalance in eith er a nat ional or industry account, large material 
losses or low production efficiencies, or significant devia tions in the yearly use 
or product ion of controlled materia ls. Challenge audit s purely  for  purposes  of 
checking reliability mus t be permitted.

Second, processing  of data by an internatio nal  organ ization capable  of main 
tain ing  a staff of competent expe rts would assure  all nations, large and small, 
th at  repo rts issued on th e s tatus of compliance were accu rate.

Third , such an internatio nal  body would mainta in the  list  of controlled items 
and  would have the expe rtise  to determ ine the  need for addi tions  and revisions.

Fourth, reporting  procedures, standa rds  of accuracy, deta il of repor ts, and 
presenta tion  fo rma ts m ust all be standardized. In addition, fo r each agent or cla ss 
of agents to be contro lled there mus t be estab lished a defined lis t of chemical 
materials on which repo rts will be provided. Further,  the procedures and stand
ard s for conduct of aud its must  be estab lished  for  each control led material and 
thi s specifically includes the methods to be used in the  technical inspections. All 
such standard s and procedures must be published for use at  all levels in the 
system.

Fif th, because in-plant techn ical inspections will be requi red to execute  audits ,
* the re is a requirement to provide  perm anent employment  to a staff  who can be 

dedicated to this purpose. To overcome problems of viola ting tra de  secre ts 
and proprie tary  rights, the inspection  staff  will be required to give up certain 
rights  to seek employment in the chemical indu stry . In retu rn, a perm anen t 
organ izatio n which would provide for the ir long-term employment  mus t be

». provided.
While the work on economic techniques has  not been an exha ustive study of 

the  subject, it  is believed t ha t the  concepts have been developed in sufficient deta il 
to assess the ir potential . It  should be kept in mind th at  when more than one 
chemical cons tituent of an agen t is monitored simultaneously, the  assu ranc e in
creases significantly,  with fu rth er  problems in atte mp ts a t diversion. Fu rth er,  if 
production of chemical plant equipment items were  also included in the  economic 
monito ring system, the abil ity of a coun try to build plants  outside the  monitor ing 
system would be significant ly inhibited . Such an extens ion seems perfectly  feasible 
and  could be added if desired. The adm inistrativ e burden and system operating  
costs would of course increase.
3. Comments  on the  Sta tes  of Knowledge of Vcrificat ion Issues

While a significant body of knowledge is developing on approaches  to verifica
tion, much more work remains before the potentia l of all approaches are  fully  
examined, or any single approach (or combination of approaches) is developed 
to the  level of an implementable  system. Further,  the re are  a hos t of unanswered



questions surrounding the  concept of how a tre aty  would be implemented and its terms  (if  any) for closure of faci litie s and destruction  of stockpiles  verified.In the verification of a ban on all  use of CW, the subjec ts of development, countermeasures, and troop  tra ining  offer avenues to be explored and the role of activity  in these  areas defined in an overall verification scheme.
Inte gra tion  of the best set of the three techniques applied to the best set of the seven activitie s to determ ine an optimum strategy,  has not been undertaken. Currently  there is probably too litt le knowledge available to undertake such a task.

4- Some Observed Benefits o f Exploring Verification Issues
The principle  benefit of exploring verificat ion issues is to provide  a knowledge base to supp ort negotiations. It  has  a strong tendency to move the discussions from a high level of abst ract ion down to discussion of concrete issues.The knowledge base provided to the discussions tends to place the negotiations problems in be tte r perspective. For  example, knowing that  the re are  only 15 plants in the U.S. which produce phosgene, only two of which produce for  offsite  consumption,  and that  the re are  methods of monitoring such produc tion if there is a demand to do so, makes the problem seem much more handleable.It  has  been observed that  discussion of technical issues has tended to shif t the position of negotiators  when they become more fully awa re of the practic ability of supplying answers to verification questions and become aware of what would be involved in the verification schemes. For  example, a few years ago an issue was the  prac ticabili ty of determining the presence or absence of production  of CW agents in a facil ity, partic ula rly  organo-phosphorous agents. At the negot iation level it  was considered  next to impossible, it was also believed tha t any pesticide pl ant  could he converted to production  vi rtually  overnight. Research has  shown that  it is prac tica l to inspect plants  and the issue has  moved to procedures triggering inspection and  minim ization of intrusion.  The point is, that  once it  was shown that  verification problems could be addressed, the negotia tions moved from rhetoric  on t ru st and good fa ith  to subs tantive procedura l questions on finding a common ground for agreement .
Recent events have indicated that  if acceptable verification grounds can be devloped, perhaps agreements can  be achieved.

I I I .  T H E  NEED  TO RET AIN  A RE TA LIAT OR Y CW CA PA BI LI TY

The milit ary capability of organo-pliosphorus nerve agents must not  be forgotten d uring  discussions abou t CW trea ties . The c apability for dest ruct ion an d/  or incapaci tation with  this type muni tion is second only to nuclear weapons, and is beyond other potentially  third -ran king systems. This fact  is sufficient reason to exercise  caut ion in the decision to relimju ish a capab ility unti l sufficient ass urances a re obtained  th at  othe rs have done likewise.
Several points can usefu lly be made on the  value of a retaliato ry ca pabil ity : Ability to retali ate  in kind is a significant deterre nt to use by eith er side in a conflict.

Use of nuclear  weapons as a ret aliato ry capability could escalate a nonnuclear conflict into a nuclear one.
Military doctrine of othe r major powers teaches the combined simultaneous use of CW and nucle ar weapons, thu s m aking nuc lear weapons ineffective  as a r eta liatory  threat.

Each of these  points will be briefly discussed, hut  it should be kept in mind th at  a ret aliato ry capab ility is not necessary if a nation is assured th at  CW will not be used again st it.
1. Reta liat ion in K ind

In one respect, the  capability of CW is also its weakness. Studies of nerve agen t GB have shown that  high CW ca sual ty rates can be achieved aga inst well trai ned  troops well equipped with defensive equipment. Prevention of these casu alty rates would requi re continuous wearing of gas masks, which not only inte rfere with al l normal activi ty, but is a physical impossibility.Casua lty preven tion from persistent types of nerve agents with percutaneous capability  requires continuous wear ing of full protec tive suits. This is also a physical impossibility which would quickly prevent the  execution of most conventional mili tary  activ ity. Contamina tion of equipment and supplies would soon mean that  nothing  in the combat area could be touched without risk of casualty. Moreover, these agents are  absorbed by pain t, plastics , and meta ls making de-
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co nt am in at io n ex tr ao rd in ari ly  dif ficult . In  W W I m an y CW  ca su al ti es  w er e th e  
re su lt  of  tro op s open ing  a n d /o r lower ing th e ir  pr ot ec tive  cl ot hing  to  ta k e  
c a re  of no rm al  body fu nc tio ns , a  prob lem whi ch  has not been solve d in  cu rr en t 
pr ot ec tive  c lo th ing.

In  su m mary,  de fens ive m ea su re s are  ou t-o f-b alan ce  w ith  CW  offen siv e 
ca pa bi lit y.  Us e of CW wo uld  or could  m at er ia lly  ch an ge  th e  na tu re  of  ba tt le 
fie ld confl ict  an d re qu ire th e em ploy men t of  gre at ly  di ff er en t st ra te gy  an d 
tact ic s.  In  th e ex trem e it  co uld ev en  sto p w hat now m ig ht  be co ns idered  no rm al  
ba ttl ef ie ld  o pe ra tio ns .

How ev er,  th e  ab il ity of  bo th  side s to  em plo y CW  pr od uc es  a nu ll si tu ati on  
giving  neit her side  an  ad va nt ag e,  w ith co nc urr en t pe nal ti es  fo r bo th side s if  
th e sy stem  is ev er  ca lle d in to  use . As a B ri ti sh  m il it ar y  analy st  w ri ting  on th e 
us e of  ch em ical in W W I onc e sa id , use of  ch em icals ju s t mad e a  ba d si tu ati on  
wor se  w ith  no ad va nta ge to  e it her sid e. The re fo re , wi de  an d open pu bl ic ity on 
th e  de fens ive op er at io na l im pa ct  of  CW ca n ac t as  a pr ev en tive  to CW use so 
long  a s re ta li at io n  in  k in d is possible .

Thi s is no t to sa y th a t ev ery nat io n  sh ou ld  ha ve  a CW ca pa bi lit y.  F o r ex 
am ple , a com mon sto ck pi le  av ai la ble  to  an y na tion wh o su ffered  a CW a tt ack  
wo uld be as  us ef ul  as  in di vid ual  sto ck pi les. Such a com mo n stoc kp ile  mig ht  
even  be an  eff ec tiv e a lt e rn ati ve  to  tr ea ty  ve rif icat ion pr oc ed ur es .
2. Use o f N uc lear  W ea po ns  in Ret aliation

I t ha s been su gg es ted th a t nat io ns  w ith  nucl ea r ca pa bi lit y ca n us e th e th re a t 
of nu cl ea r re ta li a ti on  in  lie u of tr ea ty  ve rif icat ion.  Thi s ar gum en t has  po te n
ti a l flaw s. F or one , it  e nc ou rage s nuc le ar  p ro li fe ra tion  in  l ieu of  CW pr oli fe ra tion. 
Second , it  ha s th e pote ntial  of  es ca la ting a  no n- nu cl ea r co nf lic t in to  a nucl ea r 
one.

I t is en ti re ly  po ss ib le th a t m ajo r an d min or  co nf lic t ca n oc cu r w ithout th e  
us e of nu cl ea r weapons . I f  nu cl ea r wea po ns  are  th e on ly de te rr en t to  CW, 
doe s th is  no t ru n  th e ri sk  of  s ta rt in g  an  es ca la tion  wh ose en d m ig ht  be wor ld  
d is as te r?  W hile it  ma y be ar gued  th a t it  is ju s t th is  th re a t wh ich  wi ll pr ev en t a 
co m ba ta nt  fro m in it ia ti ng  CW, it  ca n also  be ar gu ed  th a t th e  in it ia ti ng  com 
b a ta n t wi ll al so  de pend  on th e re lu ct an ce  of  th e re ta li a ti ng  co m bat an t to  ru n 
th e es ca la tion  ris k,  an d th er ef ore  el im in at e th e cr ed ib il ity of th e nu cl ea r 
re ta li a ti on  th re at.  H is to ry  is  re pl et e w ith  ex am ples  of  m isca lc ul at io n by n a 
tion al  le ad er s of  ot he r nati ons’ ex pe cted  be ha vior . An effecti ve  re ta li a to ry  
th re a t is  one  wh ich  m at ch es  th e or ig in al  th re a t in  bo th  po wer  an d degre e. 
Use of ex cess ive re ta li a to ry  fo rc e ca n mak e th e re ci pi en t of  th a t fo rc e th e 
ob ject  of  sym pa th et ic  pub lic  op inion .
3. R et alia tion  in  th e Presen ce  o f Co mb ine d N uc lear  and  C hemi ca l Thr ea t

I t  is kn ow n th a t m il it ary  do ct rine  of som e nat io ns is  ba sed on  comb ined  use 
o f  nu cl ea r an d ch em ical a tt ack . Such a co mbi na tio n wo uld sign ifi ca nt ly  en ha nc e 
th e ca su al ty  pote ntial  of CW. W hi le  it  is  re as on ab le  to  qu es tio n th e cr ed ib il ity 
of nu cl ea r re ta li a ti on  as  a de te rr en t to  CW unde r such  ci rc um stan ce s,  th e la rg er 
is su e is th e  m ai nt en an ce  of  a po wer  ba la nc e in  th is  si tu at io n.  U nt il tr ea ti es 
a re  sig ned an d na tions are  as su re d of th e el im in at io n of  th e CW th re a t,  po wer  
ba lanc e re qu ir es  a U.S.  CW  ca pa bi lit y.  In  th is  in te ri m  pe rio d th e pr es en ce  of 
such  a ca pa bi lit y ma y be th e b es t p re ve nta tive to  it s use .
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con tract with  Edgewood Arsenal Studies involved behav ior and generation of 
VX aerosols  and included working with  live agent. Pro jec t Director.
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each of these  two conditions. More than 1.5 million separa te att ack conditions 
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1969- 1970—Developed mathematica l form ulations of the  munit ions expend
itu re  effects problems. These open-ended solutions enable calcu lation of muni
tions  effects using as input any desired value  of the variables involved. These 
procedures  were included in the JMEM (Jo int  Munitions Expenditure Man
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Mr. Z ablocki. Than k you, Mr. P itt aw ay . «

GENEVA PROTOCOL----W IT H OR W ITHO UT  RESERVATION ?

T wish  to th an k all thr ee  of the witnesses  f or  the ir  very  t ho ug ht fu l 
and thou gh t pro voking, hig hly  technical  presen tations. Yo ur  papers 
and your  oral  sum mar ies point  up the very complex problem  we are  
tryi ng  to  dea l with. I t  ap pe ars th at much  of  the prob lem, politi cal  
pa rti cu la rly , res ts with the def ini tion  as to  wh at is and  what is no t 
included in the  protocol of  1925. H owe ver,  a po int  e mph asized by Mr. 
Pi tta wav  is th at  it would no t be in ou r co un try ’s nati onal securi ty in
ter es t t o un ila ter all y diseng age  from  any chemica l wa rfa re  ca pab ilit y. 
Indeed, to do so would pu t us at  the  mercy of  those who did  no t dis 
arm  chem ical ly. More th an  th at , it  would make  us dep end ent  on nu 
clear ret ali at ion,  and tha t, as you have s tat ed  in your  final sum mation , 
is unthinkable.

But  the ques tion  does ari se : Is  it in ou r na tio na l sec uri ty int ere st 
to ra ti fy  the  proto col wi th or  wit hout reserv atio ns?  I  do not  believe 
th is pa rt icul ar  ques tion  was spec ifica lly dea lt wi th and  therefore I 
would like  to have each of the witnesses very brief ly give  t he ir  po int  
of view on the  advis ab ili ty of ra ti fy in g the  pro toco l of 1925, wi th 
or  w ith ou t reservatio n.

I  will st ar t with Dr . Meselson .
A

IMP ORTANCE OF RATIF ICA TIO N WITHO UT  RESERVATION

Mr. Meselson. Mr. Ch airma n. I  th ink it would be ad visable to r at ify 
wit hout any  specia l reserv atio ns or  exceptions. The protocol is not a 
dis arm am ent trea ty , it is a no first use tre aty . I t  has no necessary 
effect whate ver  on stoc kpi les of anyth ing . Beyond th at  th e two age nts  
in question, herbic ides  and  rio t gas. are  not weap ons of  any  decis ive
ness in foreseeable co nfronta tio ns  w ith  ou r ma jor  adversa ries .

We would suf fer no loss  in n ational securi ty bv  ren oun cing the  opt ion  
to s trike  first  w ith  tear  gas  or with he rbic ides . The use of  these  weapons 
again st a possible ma jor  adversa ry like  the  Sov iet Un ion  would be 
irr ele vant in the  contex t o f t he  ki nds of  weapons th at  we have  arra yed 
again st one ano ther.

Rat ifyi ng  the  protocol wi thou t special exemption s fo r rio t gas  or 
her ibicides would, in contr ast , enhance our lon g-run  securi ty by pr o
vidin g a cle ar bench mark,  a clear understandin g.
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Mr.  Zablocki. Mr. Robinson .
Mr.  Robinson. Mr. Ch air ma n, wi th  resp ect  I  th in k th at  the  ques

tio n of how the Un ite d State s app roa che s the Geneva pro toco l, it  is 
no t a th in g t hat  I , as a for eig ner, shou ld commen t on, except to expres s 
my own per son al pre ferenc e th at  the fu lle r the in te rp re ta tio n the  
be tte r when made by thi s co unt ry.

THREE CO UNTR IE S OPP OSED U .N . RE SO LU TI ON

Mr.  Z ablocki. Would it  no t be true  thou gh  th at since only thr ee  
cou ntr ies  o pposed the  1969 U .N. resolu tion which broadly  in terp re ted 
the  protoco l to include herbic ides and othe r tox ic age nts  inc ludin g 
tear  gas th at  o ur  posi tion now may  be d iffere nt o r should  be di ffer ent . 
Pe rh ap s I  should no t ask th at of  you,  Dr . Robinson, bu t I sha ll Mr. 
Pi tta way . I f  you care to  comment, I  welcome it.

Mr. Robinson. Merely  to  express the view th a t it  is un fo rtu na te  
th at  the Un ite d State s has become so iso lated on th is  issue of  the  
in te rp re ta tio n of th e protocol. As you  rem ark ed, th e Un ite d Nations 
voted wi th only th ree votes  ag ain st on the  pa rt icul ar  i ssue  of  defini
tion, leavin g the  Uni ted State s exposed into a posi tion whe re i t s til l is.

Mr. Z ablocki. O f course, as noted  i n tes tim ony both tod ay  and yes
ter da y,  th e three cou ntr ies  who voted as the y did  were a t th a t tim e 
employing the type  of chem icals th at  were to be inc luded in the pr o
tocol. The ir  p osi tion might  th erefore have been  ba sed on t he  si tuati on  
at  the time. To day we are  n ot  i n any confrontat ion and we a re  not  in  
Vie tnam,  the sit ua tio n pre sen ts its el f in  an  e nt ire ly  dif fer ent clim ate  
and I wou ld hop e th at  we wil l take  an oth er  look at  i t.

Mr. Robinson. I  wou ld agree wi th  th at en tirely , Mr.  Chairma n.
Mr. Zablocki. Mr. P itt aw ay .

CW  USE  N U L L IF IE D  BY  DEF EN SI VE MEA SU RE S

Mr. P itta way. We ll, Mr . Ch air ma n, the inca pa ci ta tin g age nts  at  
one tim e pe rhaps cou ld hav e pla yed a very in teresti ng  role  in  close 
su pp or t grou nd  combat. The use of  incapa ci ta tin g agents in Korea , 
fo r example, might  hav e ha d an in teresti ng  effect on the  am ount of 
casual ties  we  suffered the re.  The at tack  o f str on g points is always  the  
hig hest casua lty  produc ing  a ct iv ity  fo r in fa nt ry . Bu t if  your opp osi
tio n is equ ipped wi th masks there is no pa rt icul ar  advanta ge  and 
given th at  a ny  k ind of a confl ict th at  we w ould  be involve d wi th  now 
where we would be usin g inc ap ac ita tin g age nts , we ca n be alm ost  com
ple tely assu red  th at  our opp onent s wou ld be equ ipped wi th  masks. 
I  t hink  th is nulli fies any  advanta ge  t hat  could  h ave  been gained fro m 
th at  app roach.  Also given the kin ds  o f incapacit an ts cu rre nt ly  av ai l
able, as we have  fou nd fro m our Vietn am  experience,  the y can  be re 
sist ed to ex tra ordina ry  con cen tra tion levels  by peop le no t we aring  
masks when the y are  sufficiently mo tivated by fe ar  of dea th.

Mr. Z ablocki. T he question, Mr. Pi tta way , is if  the  Un ite d State s 
wou ld ra ti fy  t he  protocol of 1925 wi tho ut reserv ations th is wou ld not 
in any  way pre vent us fro m being  prepa red fo r any  e ven tua lity .

Mr. P itta way. Th at  is cor rec t an d I  am ge tti ng  to th e poin t. I  wh ole
he ar ted ly  su pp or t Dr . Mese lson’s pos ition. I  th in k th at  we shou ld 
ra ti fy  the  convention. I  th ink th at is an excellent step to take, and
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I  don’t th in k th at we are  mate ria lly  los ing  an ything  by doing  so. I 
th in k we sho uld  do so wi thou t reserv atio ns because of  the  reasons 
given above.

UN ITED  STATES SUPPORTED 1969  BW CON VEN TION

Mr.  Z ablocki. Mr. Rob inson, may  T have  your  opinion as an ou t
sid er as to the  sincer ity  of the  Un ite d State s at the  1969 summer ses
sion of the  CCD  at  wh ich the  U ni ted  K ing dom presen ted  a dra ft  con
ven tion est ab lishin g a com preh ensive ban on the developmen t, pr o
duc tion , sto ckp ilin g, a nd the use of biological methods o f w arf are . T he 
Un ite d State s assi sted  in th is effort, support ed  it and  was associated 
wi th  it. To  wh at exten t has the ima ge of the  Un ite d State s been im
pro ved  wi th th at  pa rti cu la r ac tiv ity  of  the Un ite d State s in concert 
wi th  Gr ea t Br ita in?

Mr.  R obinson. I  th ink,  Mr. Ch air ma n, wi tho ut any  doubt at  al l th at  
the Biological Weapo ns Conventio n wou ld never have been conc luded 
wi tho ut the  ac tiv e's up po rt of the  Un ite d State s in the neg otia tion s. 
Tt is the  hope of the  people in Geneva th at  the Un ite d State s will  soon 
tak e a sim ila r lead on the question of  chem ical weapons. I t  is my un 
de rst an ding  th at  th e U.S . delega tion a t Geneva h as been wa iti ng  since 
the  m iddle of 1972 fo r a substan tive up da tin g of its  ne go tia tin g pos i
tion . I  t hink  th e fac t of th is delay ind ica tes  th e low pr iorit ies th at  a re 
accorde d to chemical w ar fare  policy at  top  levels.

REASONS FOR SUP POR TIN G PROTOCOL W IT H RESERVATIONS

Mr.  Zablocki. Being  the  devil ’s advocate, do you believe the  U.S. 
positi on th at  to  exclude  herb icid es and tear  gas from the in ten t of  th e 
protocol  of  1925 was influenced  by the fact  t hat  th ose chem icals  were 
no t as widely used  or even k nown in  1925 ?

Mr. Robinson. Mr. Ch airma n, on th is ques tion  I am not an exp ert , 
bu t it is my un de rst an din g in some of  t he  Lea gue  of Na tions stud ies 
at  the tim e of 1925, 1924, b efore the  pro toco l, there was  some form 
of refe rence to  an tip lant  agen ts. My recollec tion  may  be fa ul ty  on 
th is,  and  I  should  de fer  to Mr.  Meselson.

Mr. Zablocki. I f  my mem ory serves me cor rec tly , debate  was no t 
extensive on th at score so there was no clar ity  of def init ion at  the  
tim e of the tabl ing of  th e Geneva protocol of  1925.

Mr. Robinson. Yes; Mr. Ch air ma n, I th in k th at  is cor rec t bu t I  
th in k one needs  to resp ect  th ei r wisdom in del ibe rately  dra ft in g the  
pro toco l to be fo rw ard looking . The draf tsm en  used lan guage which 
would encom pass  fu ture  developm ents .

TA KIN G A MORE PROGRESSIVE LOOK

Mr. Z ablocki. Nevertheles s some of  the  signat ories used chemical 
war fa re  af te r sig nin g the Geneva  protocol. Of  course , th at  does no t 
mea n th at  we sho uld  not tak e a more progres sive  look in 1974 and  
fo rget  wh at was the in te rp re ta tio n def ini tion  of the  pa st in order to 
move forw ard .

I  didn ’t  mea n to go to such  an ex ten t of  ge tting  y our opinion. We 
are dee ply  int ere ste d in an ou tside r’s view of the  U.S . pos itio n bu t



93

at the same time we want to have our position reviewed and go forward.
Thank you very much.
Mr. Biester.
Mr. Biester . Thank you. Mr. Chairman.
I was answering the quorum call and I only came in at the very tail end of your colloquy with Mr. Pittaw ay. I assume i t was on the question of disabling agents as opposed to lethal agents and the ir use in combat. Am I correct in that ?

OX  T H E  H U M A N EN ESS OF  DIS AB LI NG  AG EN TS

Mr. P ittaway . I started  out essentially by giving a rationale for why I was going to say finally tha t I thought we should accept the  signing of the Geneva protocol without reservations and essentially tha t we have no advantage to give up as f ar  as the incapacitan ts were concerned. While I did not address the herbicide issue, I think  tha t we have no real advantage to give there either.
Mr. Biester. I  wonder i f we might explore tha t whole question of disabling agents however fo r the moment. The chairman has been the devil’s advocate fo r a moment and I wonder if it is approp riate  for me to ask the questions which I suppose really are to some extent within the range of unthinkabili ty today.
To what extent can the use of disabling agents in combat be a more human operation than  shells, bullets, shrapnel, bombs and the rest?Mr. P itta way . Are  you speaking now of agents like BZ?Mr. Biester. Yes; why is  that worse than the shooting?Mr. P itta way . The underly ing concept there is a very appealing  one, tha t one should very much like to have an agent tha t would anesthetize an enemy so tha t you could capture a position without resorting to ki lling him, to pe netrat ing him with bullets  or what have you, a very appealing  idea, and it was precisely in those kinds of terms tha t I think the incapacitants were original ly being looked at. 

side effects of incapacitants

If  such an incapaci tant existed, then our whole frame of reference might change bu t such incapacitants do not  exist. The incapacitants as we know them today have most unpleasant side effects. You are talking about LSD and that  was one of the  proposed incapacitants, of BZ as Dr. Meselson pointed out. They cause irra tional behavior.Mr. Biester. For  how long?
Mr. P ittaway . Well, for how long is not really perhaps too much of an issue. No military man wants to face any set of troops tha t is behaving irrationally, and in fact irrational behavior can also take the form of not giving up when it would be prudent to give up. Also, irrational troops tha t have access to atomic weapons can perhaps use those atomic weapons in a way that you would not want them to use them and that  under rational sets of conditions lie would not use them. So it  is the element of irrational ity tha t is introduced into the situation tha t makes those kinds of incapacitants very una ttractive .Mr. B iester . Beyond the sta te of the art  to develop an incapacitant  tha t does have this side effect?
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Mr. P itta way. I am not qualified to answer but perhaps Dr. Mesel- 
son would like to address tha t issue.

Mr. Biester. Is that beyond the state of the art  ?
Mr. Meselsox . Right now, yes. You cannot say in the future it 

cannot be done but the search for incapacitants of tha t sort has not 
produced anything acceptable.

tiie tip  of the iceberg

I think it is im portan t to not lose sight of  the fact th at what we are 
talkin g about here is whether or not we are willing to give up the 
option to insti tute the use of CS in war. As f ar as whether a CS makes 
war more horrible or less horrible,  I  think  the answer there is it does 
neither. The concern about CS has nothing to do with the effects it has * 
on war. The concern has to do rather  with the importance of holding 
the line against far  worse sorts of chemical warfare, against an entire 
new dimension of warfare. On t ha t note, what we are talking about 
here is the tip of the iceberg in the sense tha t the entire technology 
of killing or of controlling life by understanding its mechanisms is a 
technology we are just now beginning to enter and the question we 
are asking here is will we set up a taboo—the taboo that says as we 
learn how to control and manipulate the living process in the most 
profound ways tha t mankind will not use this kind of knowledge for  
purposes of war. In my mind this may end up being the most im
portant question behind our policy with regard  to the use of what is 
really a triv ial weapon with very few effects on war either good or bad, 
namely CS.

MAI N FEA R ABOUT CH EM ICAL  WARFARE ESCALATION

Mr. Btester. Our  general classification then would be the area not 
just of chemical warfare or biological warfare but warfare which is 
based on some process of manipulation of the central nervous system 
of a potential combatant ?

Mr. Meselson. A manipulation of more than that. In  the May issue 
of the National Academy of Sciences there  will be an article on the 
successful implanta tion of genes from a frog into a bacterial cell « 
where they reproduce and make the products tha t would normally 
be made in the frog. The technique by which this is accomplished 
can be done by an intel ligent high school s tudent and it is applicable 
to tran sfer ring  genes from one species to another species. I can’t spell • 
out for you too precisely why we ought to worry about that b ut I can 
tell you tha t I  and many of my colleagues share an unease that  we are 
on the eve of an enormous revolution in the changes tha t we can 
make in living organisms. If  this knowledge is not controlled— 
although I don’t think anybody can spell out a believable scenario 
today—one has the very uneasy feeling t ha t it takes us into a future  
that 'cou ld be very ugly indeed. To me, this provides a compelling 
reason for setting*up the most durable  safeguards tha t mankind will 
not use his knowledge of living systems in order to control or destroy 
them for military purposes.

Mr. B iester. Again I am still searching for the generalization. We 
are talking about not just simply chemical or biological warfare, not 
just manipulation of the central nervous system by some pharma-
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cological  tech niqu e, we are ta lk ing abo ut war fa re  based on a scien
tifi cal ly created bas is to di rec t and man ipulate gr ea t num bers of 
po ten tia l combatants ?

Mr. Meselson . Prec ise ly.
Mr.  B iester. Tha nk  you.
Mr.  Z ablocki. Mr. F  raser.
Mr. F raser. Tha nk  you, M r. Cha irm an.

U .S .S .R . PO SI TIO N OX  VERIF IC ATI ON
*

One of  the  th ings  th at  has come ou t so fa r which T fou nd to be 
most  in ter es tin g was your  sta tem ent, Mr.  Pi tta way . th at  the  Soviets 
have expre ssed  in  the n egoti ations in  Genev a—or p erha ps  it was some- 

t where  else—the  notion th at  ver ific atio n was a course wo rth y of pu r
suit . T am not pa ra ph ra sing  your  sta tem ent acc ura tely bu t you indi
cated th at  the Sov iets  exp ressed some such genera l pos ition. Cou ld you 
pe rhaps sim ply  res tat e wha t you un de rst an d th ei r pos itio n to be at  
the  mom ent ?

Mr. P itta way. I  realize tha t wh at you hav e said  is  the  sense of  wha t 
T quoted and I rea lize  th at  my involvement  w ith  these kin ds  o f nego
tia tio ns  hav e been vis-a-vi s tech nica l exp erts. Th e technica l exp ert s 
invo lved  have also been involve d on the Soviet side, in the  nego tia
tions a t Geneva . I t  is my  belie f th at  no th ing tha t has  been said in these 
tech nical discussions is in any  way  dif fer ent fro m Sovie t poli cy in 
th is  a rea  inasmu ch as it ha s been mad e pe rfe ctl y clear in all of these 
discussions th at  at  no tim e do any  of th ei r people eve r express any
th in g th at  is no t wi th in  Sov iet poli cy and it  has been said to me on 
seve ral occasions t ha t, in fac t, the y wish to see some so rt of a ver ifica
tio n system a nd  they want a v erif ica tion  system.

They are  stu dy ing var iou s kin ds of app roa che s to the  ver ification 
system and they  have seized on all of the  idea s t hat  we have pu t fo rth  
in thes e areas wi th a gr ea t deal of in ter es t and have wanted to con
tin ue  the  discussions at  len gth and exp lore  these areas. The problem 
is in coming up  wi th an appro ach where the degree of in tru sio n re
qui red  for  ver ificatio n is  one th ey  can accept.

» ONSI TE  IN SPE C T IO N  A CE NT RA L IS SU E

Mr. F raser. Do you know if, wi thi n the  rang e of ver ific atio n pro
cedures  the y are exp ressing in ter es t in, they  include onsi te in- 

* spection ?
Mr. P itta way. Two vea l’s ago,  in a serie s of di scussions that  we were  

ha vin g at  th at  time, the y expressed a wi llin gne ss to underta ke  the 
concept th at  an int ern ati on al gro up  ded ica ted  to the  pur pose would 
be pe rm itted  some access wi thin the  Soviet Un ion  to make  onsi te 
inspections.  L at er  discussions aft er  that—a year  later —the y had  moved 
sli gh tly  aw ay fro m th at  an d did  no t r ea lly  want  to  discuss  the  i nt er na 
tio na l veri fica tion  issue at th at  time,  bu t as recent ly as 2 weeks ago at 
the Pugw ash  meetin g in He lsinki, th at doo r was open ed aga in. Since 
Dr . Rob inson was there at  th at meetin g, pe rhap s he can spe ak to 
th at  p oint  and wh at academ ician Reuto v rea lly  h ad  to  say abo ut th at , 
since I  would have  to g ive i t to  you se condhand.

Mr. F raser. Mr. Robinson, I would be  ve ry intere sted in thi s because  
th is  ons ite insp ect ion  mat ter has been a centr al issue  in neg otiations
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wi th  the Soviets no t only  in the field of chemical arm s con trol bu t in 
nucle ar arm s co ntro l. Fo r the  moment, on chemical arm s c ont rol , what 
can  you tel l us abo ut the Sov iet pos itio n rega rd ing ons ite insp ection ?

PU GW ASH  STA TEM ENT ANTIC IP ATE! )

Mr. R obinson. Wel l, sir , I  th in k Mr . Pi tta wav  was cor rec t when 
he spoke o f t he  st ate  of  th e nego tia tio ns  a t the  form al level at  Geneva. 
Th ere  has  been qui te a subs tan tia l po lar iza tio n of at tit ud es  on the  
veri fica tion  ques tion.  W ha t one has  to remember is that  the chemical 
disarm am ent  negotia tion process invo lves  some h ighly technical  ques
tion s, a lot of technica lities fo r people to gra sp.  To cope wi th this, 
there is a whole layer,  as it were, of  inf orma l con sul tati ons th at  take 
plac e between the  technical people on all sides. These supp or t, and  
some times eve ntually  feed into , the CC I) talk s. I  th ink Mr. Pi tta way  
was re fe rri ng  to one such exerc ise of  th is type .

On balance,  sir,  I would be re luctan t to discuss in too much  detail  
wh at took plac e at  th is  pa rti cu la r mee ting . It  was one of the  for a 
where pr ivate discussions take  place between the  tech nica l people. 
W ha t happens is th at  af te r such  mee tings a sta tem ent is issued to 
which all the pa rti cipa nts pu t th ei r names, and  in th is case the stat e
ment is, T th ink , s till  in the  p rocess o f publicat ion . I  th in k one should 
wa it un til  i t has  been pub lish ed to comment in any  more de tai l on it.*

These arc  e arly days . Th ere  h as been a s ign,  a  form of act ion  w hich  
migh t be in terp re ted  as a signal , bu t one does not wa nt to blow it 
away at th is  stage.

Mr. F raser. You  suggest th at  the  s tat em ent th at  may  be publis hed  
as a result  of the Pugw ash  confe rence may  touch on th is question ?

Mr. R obinson. I bel ieve i t will, si r.

SO VIET N EG OTI ATI NG P OSI TI ON

Mr. F raser. Wi thou t t ry in g to overdraw  the conclus ions, taki ng  in to 
accoun t M r. Pit ta w ay ’s desc rip tion of the Sov iet ne go tia tin g pos ition, 
there is reason to be encourage d with the  pro spect th at  the  Soviets 
ar e willin g to cons ider,  in loo kin g at the  ver ification prob lems, the  
pos sib ilit ies  of onsite i nspect ion ?

Mr. R obinson. I  th ink it would be fa ir  t o say th at  th is was a very  
good mee ting  a t which a l ot of  id eas  w ere pu t in, were discussed, were 
tak en  a step  forw ard , and  the  peop le invo lved  were very encoura ged 
by this. We hop e th at  in a few mo nth s oth er th ing s may  develop 
fro m it. Th is und erl ies  the  po int which came out very clearly, if  I  
mi gh t d igress, in w hat Dr. Pi ttaw av  was saying.

Verifi cat ion , as he says, involves difficulties and  com plex ities  which 
req uir es a lot of study. Bu t the re is now lig ht  at the  end of the  tu nne l. 
He  is sug ges ting th at  it is a very lon g tun nel , th at  it will take time 
to  get  down to the othe r en d:  and th is  is why  I  was urging , in mv 
opening sta tem ent , th at  we should  no t foreclose on th is  pa rti cu la r 
op tio n:  we should  not  move into an area on the  weapon side which 
would  s hu t off prosp ects  o f going  fu rther  a lon g th at  tunnel .

Mr. F raser. T would like to come back  on th at  point to you. Mr. 
Pi tta wav . You don’t ref er,  so fa r as T could find in your  sta tem ent —

*T he  re p o rt  of  th e Pu gw as h Ch em ica l W ar fa re  W orks ho p in  Hel si nk i ap pea rs  in  the ap pe nd ix  on pa ge  374.
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although 1 read it rapidly while you were summarizing it—to this 
policy question of our moving ahead now with the production of the  
binary chemical agent. You have heard the discussion here suggesting 
tha t this raises some questions, first with respect to the ultimate 
position on controlling or e liminating chemical stockpiles.

There is also a related issue as I understand it as to whether this 
new binary agent, while i t may be safer to store and transport,  is any 
more effective than what we have currently in our arsenal. Could 
you comment on those two aspects ?

Mr. P itta way . Yes.
I may not be speaking from fully informed opinion at this point 

but I would like to say tha t 1 think  going into the binary weapon 
system is an attempt to apply a logical solution to a nonlogical problem 
in which I would define-----

Mr. F raser. A logical solution to a nonlogical problem ?
Mr. P ittaway . Yes, which I would define logical as being based 

on reason, nonlogical on a mixture of emotion and reason and illogical 
as being emotional only.

There is a major problem in moving nerve agents around the country 
and I think tha t tha t is a nonlogical situation. There are reasons 
to be fearful  of such movements but I  th ink there is a lot of emotional 
content that is involved there to.

Binary  weapon systems it seems to me is merely an attempt to 
apply logic into that  s ituation and it does not really address some of 
the core issues that are involved. Movement of these weapon systems 
are of course not only a problem within this country but also their 
movement into and out of the country. So to my  mind it is not clear 
tha t t hat  logical approach is in fact a viable solution to  the problem 
tha t you are frying to address a t this point. Logic seldom prevails in 
nonlogical situations.

field testing of binary agents

Xow. with respect to the production of binary agents themselves, 
T would also caution, on the basis of my prior experience in the field, 
tha t there is some element of risk involved with respect to the produc
tion of this weapon system without it having been thoroughly tested 
and evaluated in field tests. We have had one very sad national  ex
perience in this area already and that  was when we put all of our 
faith  in lewisite as a chemical agent afte r World War  I. and tha t 
was done on the basis no testing  essentially. When we finally got 
around to testing  that  material we found out when it was dissemi
nated into the atmosphere it was to tally ineffective as an agent.

Mr. F raser. You are suggesting tha t the binary system has not 
been adequately field tested ?

Mr. P itta way . I am suggesting tha t that may be true, and it would 
be worthy of your looking into. As far  as I know, there have been no 
open air tests for some time. Consequently, the binaries have not 
been tested. Based on mv own prior  experience in trying to find 
stimulants for these agents on which to conduct various kinds of 
technical evaluations, no stimulant exists that  is adequate for the 
evaluation of all of the factors that  are involved in the delivery of
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this munition and its dissemination in the field. Therefore, if it has 
not been tested, I question the advisability  of expenditure of the 
funds in order to develop the weapon system.

THE QUESTION OF NUCLEAR “ FIRST USE”  RETALIATION

Mr. F raser. I have one last question tha t goes to your u rging that  
we consider the importance of a capability  in the chemical weapons 
field in the absence of an arms control agreement.

Why do you look, for example, a t the use of tact ical nuclear weap
ons on the battlefield as of such significantly different seriousness or 
evoking significantly greate r consequences than  the use of chemical 
agents which have been banned bv international agreement? Don't 
they both convey—I think, as Mr. Owens or  one of the others stated, 
a degree of intent that would make a limited nuclear response both 
logical and one that might be anticipated ? If  what I am saying were 
true, one would think nuclear weapons would be quite an adequate 
deterrent, or as adequate a deterren t as having the chemical capability.

Mr. P itta way. Let me address a response, and, if I do not fully 
answer your question, you can ask it again.

I think  par t of my fear here is tha t this is very much related to 
the arguments used for not permitting  riot control agents to  be ex
cluded from chemical warfare bans. Even though we have substan
tial numbers of tactical nuclear battlefield weapons, and we continue 
to develop those with smaller and smaller yields so th at their  area of 
effect is confined, I  am not so sure th at we are really going to be the 
first to initiate nuclear war, and I am not so sure that  others will be 
willing to do so either, but I don’t have any real knowledge on which 
to base that.  I just think it is a step similar to deciding th at you are 
going to conduct chemical warfare, th at world opinion is going to turn  
very much on whoever does it first, and T don’t think  tha t the  mi litary  
people on either side are perhaps really all tha t committed to it. I don’t know.

The chemical argument on the use or nonuse of incapacitants is that  
once you star t, escalation may occur until lethal agents are in use. 
I think tha t my fear as far  as nuclear weapons are concerned is if you 
are in a nonnuclear situation where chemicals are employed, and if 
you have to retalia te by nuclear force, where will it end: on the battle
field, or when we are attacking each other’s cities, which would be a 
world d istaster? I rather would not take the first step, and I would 
not want to be in a position where tha t is the only means of retaliat ion 
available.

cw first-use against nonsignatories

Mr. F raser. I  have the impression that  it is preciselv that uncer
tain ty tha t constitutes the effective defense of Western Europe when 
one speaks of the possibility of chemical weapons or of any other kind 
of an attack. In other words, it is the uncerta inty as to the response by 
the West th at is considered to be an effective deterrent to any Soviet 
initiatives. I am not suggesting they are about to do i t anyway, but 
in terms of dealing with potential problems, I don’t see th at this one 
variation tha t you introduce significantly alters the basic problem
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we face there. The number of weeks tha t our allies are capable of 
mainta ining a conventional war in the central battl efron t apparently 
is quite as limited as is ours, and the likelihood of moving to nuclear 
weapons remains a very high, a substantial ly significant possibility— 
well, I don’t know as this is worth pursuing more at this  moment, 
but I was interested in your views.

Thank you.
Mr. P itta way . I will make one fur ther  comment on tha t at this 

point.
- If  we are in a nuclear kind of an engagement, and we have not

signed the Geneva protocol, the Soviet reservation on their signature  
is tha t they are free to use th at chemical weapons system against any 
nonsignatory power.

* Mr. F raser. Tha t is the point I hope to bring out, and tha t is the  
way I read the protocol. As long as we have not signed it, no country 
is barred from first-use against us.

SOVIE T DO CT RINE  OF  CO MBINE D USE ----C H EM IC A L AN D NU CLE AR

Mr. P itta way . And the Soviet military doctrine is the combined 
use of nuclear and chemical.

Mr. F raser. Well, that  is not very encouraging. If  they are going 
to use chemical and nuclear at the same time, then we have already 
crossed the nuclear threshold.

Mr. P itta way . Fo r the sake of argument  let’s say tha t we concede 
tha t the nuclear side of it is inevitable, if we don’t sign the protocol, 
or perhaps even if  we do fo r that  matter, if chemical warfare is used 
against us in the nuclear engagement, and we have only nuclear to 
respond with, we are in sad shape—very sad shape.

Mr. F raser. Yes; but tha t gets into other questions which I  think  
are beyond the scope of our hearing  now.

Thank you, Mr. Chairman.
Mr. Zablocki. Mr. Harrington .
Mr. Harrington. Thank you, Mr. Chairman.
I hope that I am not intruding on Congressman F rase r’s time.
Mr. F raser. I have been using the chairman’s time.

•
ILLU SO RY  B EN EFIT S OF  SALT  TA LK S

Mr. Harrington. I want to preface this by suggesting tha t I am 
not a member of this subcommittee, so I hope you will understand the 
naivete which may come through. I am interested in the  subject area 
in general, and would like to try  to predicate my own concerns by 
paraphrasin g parts of an article tha t appeared in the New York 
Times th is morning—an article tha t I think to a degree symbolizes 
my concern and prompts my being here. It  is by Daniel Lang, and I 
don’t know much more about his background other than what is at 
the end of the piece.

Mr. Lang is talking  about the illusory benefits of the SALT talks, 
that  they are anachronistic, and not getting to the basic and funda
mental concern, which is more toward actual disarmament, rather 
than leaving it to a degree an almost endless discussion of the ways 
in which we can arrive at solutions to some of these problems.
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I wou ld like  to  quote  from th is  art icle and ask  you to comment on 
some of these observa tions, if  you wou ld. I can’t help bu t feel th at  
many of  the peop le in the  Congress th at I have de alt  wi th and  had  
occasion to pe rip he rally  to discuss th is wi th,  hav e been given to dis- 
invo lve them selv es to a max imu m degree,  because of the hig hly  t ech
nical na ture  of the  man y fac ets  to th e pro blems th at  are  discussed 
th is mo rning, problems th at  are part  of  a broade r ran ge of top ics  to 
be discussed over a  long  per iod  of time.

In  ta lk ing abou t the  SA LT  ta lks , Mr . L an g w ri te s:
The re  is ye t ano th er un fo rt unate  as pec t of th e ta lk s.  T hr ou gh  th e se lf- im posed 

st re ss  on te ch ni ca l m at te rs , th e  co nferen ce  is  co nv ey ing—no, re in fo rc in g— the 
im pr es sion  th a t th e ge ne ra l sa fe ty  is st ri c tl y  a m att e r fo r ex pe rts. T his  ma ke s 
fo r a m is ta ke n hu m il ity on th e  p a rt  of  ord in ar y  cit izen s. Th ey  dar e no t ch all en ge  
th e m en ta li ty  of  po wer  po li ti cs; th ey  dar e no t sp ea k up  fo r w hat th ey  re al ly  
wan t.

H ea ds  of  st a te  ha ve  pr ea ch ed  th is  fo r ye ar s but in  pr ac ti ce  th e ir  re pre se nt a
tiv es  ha gg le  ov er  ite ms th a t ar e  det ou rs  fro m th e ro ad  to dis ar m am en t,  part ia l 
or  comp lete. Li p se rv ice is pa id  to  dis ar m am en t, but if  one  disc us se s it  with  
ne go tiat or s,  or  th e ir  su pe rio rs , as  I ha ve  do ne  in  th e pas t,  one  el ic its a look  
re se rv ed  fo r t ho se  w ho  dre am  of pi e in  th e sky .

T II E  CO N FL IC TI NG FU N C T IO N S OF AR MS CON TRO L

I  c an ’t  help  b ut  feel, even if  it  is ove rly emotional, th at  t o a degree 
thi s art icle does speak to a gen uine concern, as 48 year s and  10 m onths 
af te r the Geneva protoco l was ar rive d at,  we find ourse lves,  two 
generat ion s lat er , in a discussion of  th is kind. While T have rea dy  
appre cia tio n fo r the lifetime  spent acc um ula ting specific knowledge , 
I  th in k th at  there  is som eth ing  essentia l to the  kin d of observatio n 
th at  is m ade  by Mr.  Lang. I  wou ld like you, if  you would, to  add ress  
yourselves to wh at  it  is th at  ha d us, wi thin 2 weeks of May  of 1972, 
when th e SA LT  ta lks were ha ile d a s a break throug h in the genera tion - 
old  impasse wi th the adve rsa ry fro m the  Ea st,  lis ten ing  to  Melvin 
Lai rd  before the  Armed Serv ices  Co mm ittee asking, in t he ba rgaining  
chip ana logy, fo r addit ion al moneys to at tempt  t o fu rthe r acce lera te 
weapons pro gra ms  not covered in tho se SA LT  agre eme nts.  In  th is 
instance, I  happen to th ink the peop le are ahe ad of both us and the  
exp erts , and  I  would like  to have eit he r of you comment anv  way vou 
like.

Mr. Robinson. I f  I  migh t make one comment on th at , T t hi nk  th at  
wh at we have  been seeing  in th e 1960’s—I  speak from  my ra th er  dis tant  
experience  wi th arm s contro l problem s—is t hat  at tit ud es  tow ard  a rm a
ment, dis arm am ent , and  arm s control have  div erg ed in var iou s coun 
trie s. You  get  the situa tio n, on my rea din g, th at  arm s con trol in th is 
country  is seen solely  as a means fo r m iti ga tin g some of  the adve rse 
consequences of  resti ng  nati on al sec ur ity  on mili ta ry  str ength .

I  th ink in Pr es iden t Nixon’s lat es t sta tem ent on foreig n poli cy to 
Cong ress,  he rem ark s th at  one of th e fun ctions of arm s con trol is to 
res tore st ab ili ty to interna tio na l r ela tions des tabilized by developments 
in mili tary  technolo gy. I th in k th is  emphasis on arm s con tro l as a 
complem ent to  mili ta ry  st reng th  ra th er  t ha n as a substitu te fo r it  is 
the roo t of po pu lar disc ontent . People get  the  impress ion th at  a raw  
deal  is being pulled on them . In  th is rega rd  there is one ra th er  sig 
nif icant aspect of the  chem ical dis arm am ent  ta lk s: He re we hav e for 
the  fir st time, a dis arm am ent measure , an act  of real dis arm am ent ,
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being proposed as an arms-control objective. A conflict of funda
mentals is involved because in the chemical talks  the role of arms con
trol is being elevated up from tha t of a complement to military 
strength  to that of an actual substitute for it.

Tha t is a rather tangential comment on the matters you are raising.

EFFEC T OF CH EM ICAL  WARFA RE CONTROL STALEMATE

Mr. H arrington. It  is appreciated for the initial insight. I intend, 
without being remotely able to address it with the same insight, to 
counter tha t this perceived conflict is a substitute for looking at the 
problem more clearly. That  is what I am most concerned with—the 
irony of a major power, two generations later, finding itself still at 
this point  in chemical warfa re arms control.

I don't th ink it is a fa ilure from the  point  of view of those who are 
narrowly concerned with the problem, but a failure of those who pro
fess to want to exercise leadership and to educate to do a more effective 
job. I think tha t is a mutually shared burden. I don't think  it is ex
clusive.

Did you have a comment, Mr. Meselson ?
Mr. Meselson. Yes. In areas of nuclear policy, even in areas of lethal 

chemical policy, there are very serious issues of national security.
Mr. Harrington. I  hope tha t we can find a paraphrase for that te rm 

one of these days, Mr. Meselson.
Mr. Meselson. It  means an awful lot of people could be killed i f i t 

goes wrong.
But when you get down to a question of riot gas, and herbicides 

threatening to erode the clarity  and the author ity of the Geneva proto
col, if you are saying you are  discouraged, I  have to agree with you 
because that is nitp icking. Tear  gas in a war, or herbicides in a war, 
don’t ma tter to our national security. Wliat does matter is establishing 
the strongest barrie rs agains t the possible chemical and biological wars 
of the future.

Mr. Harrington. It tends to reinforce the central theme of our 
absent but often cited author.

technical nature of chemical weapons

Mr. Pitta way. I think  my comment at this point is that  as a tech
nical person in th is field, I have always felt t ha t our role was to try  
to aid and assist those who are in a position of leadership or a position 
of policymaking, to assist them in the execution of that policy and the 
exercise of that leadership. It  has been my experience over tlie period 
of the last 10 years tha t it is extraordinarily difficult for technical 
people to obtain an audience at any level, whether it is within the 
Government or outside the Government, to make a contr ibution, tha t 
very frequently those contributions are  not sought aft all. and one has 
to fight very hard in order to have an audience to make them to.

I think  that  the technical people would be more than willing to 
address the general public or governments or what have you in propos
ing solutions to  any question that  they want to propose. I think tha t 
the technical feasibility of coming up with a methodology for carrying  
out any kind of policy t ha t you want to name in the area of arms 
control or in the  area of verification of treaties and so forth is possible
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as long as yon are willing to  let them address the  problem and give 
them an audience for their answers.

I share some of the points tha t Dr. Robinson was making earlier 
with respect to substituting arms control for armaments. I  think that  
it is a step in the right  direction. I  think tha t it is a very possible thing  
to do. I  th ink that  there are technical methods for arriv ing at a set of 
arms control verification procedures in the chemical area tha t given 
the righ t kinds of political commitments everybody would be happy 
with, but it is very difficult to find somebody that is willing to devote 
the resources into the technical area in order  to make those solutions 
possible.

Mr. Harrington. I appreciate the chance to presume on your time.

REASONS FOR NONRATIFICATION OF TIIE GENEVA PROTOCOL

Mr. Z ablocki. If  I  may jus t pose a question that was asked in the 
subcommittee’s hearings on this  same subject 5 years ago as to why the 
Senate did not ratif y the protocol of 1925 when the agreement of 1922 
went, through the Senate without any problem. Prof. George Bund of 
the University  of Wisconsin School of Law ventured these reasons: 
One was tha t the Department of State, then Secretary of State Kel
logg, did not make any effort to gain support because he thoug ht the 
protocol of 1925 would sail through and be ratified in the Senate with
out any problem. Then, too, the Army Chemical Warfare  Service, the 
American Chemical Society, the veterans organizations and segments 
of the chemical industry all opposed it. But the real argument in the 
Senate was that the protocol would be ignored in time of war and that  
in any event poison gas was more humane than bombs and bullets. As 
we hear today, this may be the reason we should not discard the pos
sible. use of chemical warfare. But. the main reason was th at cited by 
an American representative to the United Nations in 1952, and I quote:

W hen th e Ge neva Pr ot oc ol  wa s su bm it te d to th e Se na te  for ra ti fi ca tion  A mer ica 
was  re tr ea ti ng  ra pi dl y in to  is ol at io ni sm  an d neu tr al is m  an d fe ar ed  an y invo lve
m en t w ith th e  Lea gu e of N at io ns  an d an y tr ea ti es or ig in at in g from  Genev a.

RETURN TO ISOLATIONISM ?

Today we find the United Nat ions discredited to  some degree. There 
is a wave of feeling in this country tha t we should get out of the 
United Nations, get the United Nations out of the United States. There 
is a lack of faith in the United Nations, and there is some neoisolation
ism in evidence. Therefore , the question that we must ask ourselves is, 
are we going to find a repeat of his tory in 1974 when the protocol of 
1925 is again before the Senate, th at the  fate may be the same as it was 
in 1925?

I would hope not, but there were these reasons tha t were given in 
the past. In your opinion, gentlemen, are these reasons valid today? 
Do you find tha t isolationism or lack of public interest may be the 
reasons the Senate will not act ?

Air. Meselson. Mr. Chairman. I believe tha t there is support for 
the protocol. The newspapers t ha t I read, the Boston newspapers and 
the Washington newspapers, have given the  protocol a great, deal of 
favorable comment. If  there is a difference between now and 1926 it 
might be that the protocol has a great deal of support. I  have not heard
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anyone speaking against i t, but rath er the danger is th at we may have 
become so involved in nitpick ing about something tha t is basically 
unimportant th at we might lose sight of what is important.

Mr. Zablocki. Mr. Pittaway.

PUBLIC ATTITUDE TOWARD CW

Mr. P itta way . Well, I also offer a disclaimer of being a spokesman 
for general public opinion, but I would like to make the observation

* tha t if  this meeting had been held 2 years ago that we might have been 
forced to hold i t in a public colosseum rath er than  in this committee 
room, and I see the absence of general public interest in this area th at 
would have been present 2 years ago when we were still  in the war in

* Vietnam.
Mr. Zablocki. We held hearings in November 1969, in which there  

was interest. In fact, as a result of those hearings  the  administra tion 
was moved to agree to biological warfare agreements.

I don’t want to sound egotistical, but I hope that your observation, 
Mr. Pittaway, that  there is not ample evidence of public interest this 
morning, does not necessarily mean tha t there is not widespread in
terest of the public as well as those in Government, particu larly  people 
in Congress.

Mr. P itta way . I would certainly  hope th at t ha t is true. I want i t to 
be true.

Mr. Zablocki. I  would like to ask another question of you. Mr. P it t
away. In your  statement on page 3 you flatly state that, “* * * technical 
procedures now under consideration can provide assurance of com
pliance provided the political problems can be solved.”

political problems

What exactly are those political problems? Are they domestic, in
ternational, or both?

Mr. P itta way . Prim arily they relate to agreements with respect to 
the degree of instruction  tha t will be permitted for the verification 
of an agreement. Let’s say tha t given the assumption tha t the chemical

• warfare treaty would require some verification means then the verifica
tion problem can be solved if  we can get some political agreement with 
respect to the degree of intrusion tha t will be permitted.

There is going to have to be some intrusion at some level to do some
•  very specific kinds of things . There has to be some audit function ex

erted if there is to be a verification procedure. Our technology today 
would still require tha t someone physically be able to go to a pre
destined, prenamed, geographic location and look and then go away, 
and if  we can move th at far  politically then we can solve the rest of it.

Mr. Zablocki. Mr. Har rington.
Mr. H arrington. No.
Mr. Zablocki. "Well gentlemen. I want to again assure you tha t your 

presentation was most valuable. It will take some time to thoroughly 
digest your very technical and comprehensive statements. I  can assure 
you th at members of this subcommittee and the full committee and I 
hope Members of the Congress as a whole will carefully  study your 
recommendations.
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Tliank you very much, gentlemen.
Mr. P ittawat. Thank you.
Mr. Zablocki. The subcommittee stands adjourned until 10 o’clock 

Tuesday morning, May 7, when we will hear two additional private 
witnesses: Prof . Richard Baxter, professor of law, Harvard  Uni 
versity, and president of the American Society of International Law; 
and  Dr. Bernard Friedman, president, American Chemical Society.

The subcommittee stands adjourned.
[Whereupon, at 1 :20 p.m. the subcommittee adjourned, to recon

vene at 10 a.m., Tuesday, May 7,1974.]
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H ous e of R epr esen ta tiv es ,
C o m m it t e e  of  F oreig n  A f f a ir s ,

S u b c o m m it tee  of  N a tio n a l  S ec u r it y
P oli cy and  S c ie n t if c  D ev elo pm en ts ,

W’ ash ing ton , D.C.
The subcomm ittee  met  at  10 :10 a.m. in  room  2200, Ra yb urn House 

Office B ui ldi ng , Hon. Clemen t J.  Zablock i (ch air man  of the  subcom
mittee ) pre sid ing .

Mr. Za blo ck i. Th e subcom mit tee w ill please  come to ord er.
The  Sub com mitt ee on Na tio na l S ecuri ty Policy  an d Scien tific  Devel

opm ents  con tinu es its  heari ngs on U.S . chem ical  wa rfa re  policies.
Th is mo rni ng  we are  plea sed to welcome two  dis tin gu ish ed  e xpert s 

on the  su bj ec t:
Pr of . Ri ch ard Ba xter , pro fes sor  of  law  at  H ar va rd  Un ive rsi ty,  

and pre sid en t of  the Am erican  Soc iety  of  In te rn at io na l La w; and 
Dr.  Charles C. Pr ice , a pa st  pre sid en t of  the Am erican  Chemical 
Society, and Be nja min Fr an kl in  pro fes sor of che mistry  at  the Uni 
versi ty of Pennsylva nia . Dr . Be rn ard Fr iedm an , cu rre nt  pre sid en t 
of  the  socie ty and or ig inall y scheduled to be our witn ess tod ay,  was 
unable to  be presen t.

Gen tlem en, we are  honor ed to hav e you here  and to bene fit fro m 
your  in sig hts i nto t hi s chall engin g sub jec t o f chem ical wa rfa re .

Professor B ax ter, if  you w ill proceed firs t, please, to be followed by 
Dr . Pr ice . We will  hear  each  of  you separatel y and then  addre ss our 
ques tions to you as  a team.

Professor Bax ter , you may proceed.

STATEMENT OF RICHARD R. BAXTER, PROFESSOR OF LAW, 
HARVARD UNIVERSITY

Mr.  B axte r . Tha nk  you, Mr.  Chairm an.
I  am a pro fes sor  of law  at  Har va rd , presi dent of  the Am erican  

Society of  In te rn at io na l Law , and edito r-in-c hie f of  the  Am erican  
Jo ur na l of In te rn at iona l Law . I  s erved as a mem ber of the  U.S . dele
gation to  the  F ir st  an d Second C onferen ces  of  Gove rnm ent  E xp er ts  on 
In te rn at iona l Hum an ita rian  Law which were  h eld  in Geneva in 1971 
and 1972. I  also served on the  U .S.  del ega tion to the  Diplo ma tic  Con
ference on I nter na tio na l H um an ita ria n Law which was held  in  F eb ru 
ary a nd  March  of th is y ear in Geneva .

The views which I exp ress  are  na tu ra lly  my per son al ones as a 
pr ivate cit izen .

(105)



106

1 mu st say th at  those of us who are  intere ste d in the law of war 
and  i n CB W in pa rti cu la r were hig hly  satis fied wi th the  Pre sid en tia l 
in iti at ive tak en  in 1970 wi th rega rd  to the Geneva pro toco l. Now it 
wou ld seem th at  the  “na tive hue  of res olu tion” has  been “sic kled  o’er 
wi th the  pale  ca st of thou gh t” and th at  th e mat ter has been lost  some
where between the  Senate a nd  th e e xecu tive  bra nch .

Several years  ago when thi s issue was very much alive , as I  h ope  it 
will  indeed be again, Pro fes sor B ue rgen thal  an d I  ex amined the d ra ft 
ing  his tory  and subsequent pract ice  un de r the  Geneva pro toco l in 
order t o det erm ine  w hat t he prop er  p osi tion was in the  in terp re tatio n 
of the  instrum ent with resp ect  to ir ri ta n t gases, which I th in k are 
call ed in mili ta ry  terminolog y “r io t con trol agents,” and chemical 
herb icides.

Ou r examina tion of the record —the dra ft in g of the Geneva proto
col, th e ordina ry  m ean ing  of  th e instr um en t, and  th e subsequent prac 
tice—led us to  believe th at  ir ri ta n t gases do indeed  fa ll wi thin the  
proh ibi tio n of  the protocol and th at the same, although the  case is 
somewhat weaker,  is t rue of chem ical herb icides. Chemical herbic ides  
do seem to be for bid den by the protocol, alt hough there  is no t very  
much evidence on t hi s score.

So fa r as ir ri ta n t gases are  concerned, if  one looks  to the ordina ry  
meaning of the words of the Geneva protoco l, the  ter m used  is 
“asphy xia tin g, poisonous or  othe r gases,  and  * * * all ana logous 
liqu ids,  ma ter ial s or  devices .”

AM BIG UIT Y OF FR EN CH  TEXT

The wa ter s have been som ewhat mu ddied  by the fact  th at  the  
Fr en ch  text,* ins tea d of re fe rr in g to “o the r gases ,” refe rs to “ga z * * * 
sim ila ires”—“sim ila r” gases  ins tea d of  “o ther” gases—which might 
sugges t th at  the  gases mu st be sim ila r to asph yx iatin g or poisonous 
gases. I t  is then  arg ued  th at  t ea r gas is no t included wi thin the  defi
nit ion  as it  appears  in the F renc h te xt.

How ever, if  one looks  to the subsequen t pra ctice  of  the par ties, 
which is the  prefer red method of  in terp re ta tio n fo r the  pur pose of 
in ter na tio na l law , ra th er  th an  looking to the  dra ft in g his tor y, one 
finds  th at  in  the  1930’s disarm am ent n egotiations the  F renc h said  t ha t 
there  was no disc repancy between the  two tex ts,  t ha t the En gl ish  and  
Fren ch  tex ts were supposed to mean  the same th ing , and  th at  in the  
French  un de rst an din g tea r gas  was likewise proh ibi ted  by  t he Geneva protocol.

The  most rece nt evidence th at  we hav e had on th is score is the  
resolu tion  of the  General  Assembly which was  adopted  in December  
of 1969 in which the  General  Asse mbly gave  an extr emely  com pre
hens ive in te rp re ta tio n to the Geneva pro toco l, so th at  i t wou ld indeed 
cover ir ri ta n t gases and chemical herbicide s.

Th is Gen eral  Assem bly Res olu tion  2603 A  was adopted  by  a vote  o f 
80 in fav or  wi th 3 opposed—the Un ite d Sta tes , Aus tra lia , and Po rtug al—an d 36 abs tent ions .

The dr af ting  h istory  too, if one drop s down to the  l as t aid  to in te r
pretat ion which is recognized unde r int ern ati on al law, bea rs out  t hat

* A copy of the Fre nch text  appears  in the  app end ix on p. 371.
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the  Geneva protoco l was intended to  be give n a very bro ad 
interp re tatio n.

HERBICIDE ISSU E NOT CLEAR

So fa r as chemical h erb icid es are  concerned the re is m uch less subse
que nt pra ctice—subsequ ent in the  sense of  be ing  af te r 1925. I f  one 
looks to t he  d ra ft in g his tory, one f inds th at  bio logical an tip lant  a gen ts 
were mentio ned  by Fran ce  and by Po land  in connection wi th  the 
draw ing up  of the  Geneva protoco l of  1925, so th at  herb icid es can  be

* said to have been wi thin the c ontem pla tion of t he  conference , d rawi ng  
up  of the  protocol. An d it  would  seem th at  if  th e pa rt ic ip an ts  tho ug ht  
of biological  age nts  an d intended to include these, they  w ould  l ikewise 
have con tem pla ted  chem ical herbic ides, were  th at  possibil ity  to have

• been p resented to  them .
Ag ain  Gen eral  Assembly Resolutio n 2603 A of December 1969, 

place s th is bro ad in te rp re ta tio n upo n the scope of  the Geneva 
protocol—the  bes t co nte mp ora ry evidence  th at  we ha ve o f th e m ean ing  
of th e in strum ent.

The positi on which the executive  bran ch  has tak en  on th is  m at te r 
seems to  me to have been the worst poss ible  s olution , a solu tion  whi ch 
provide s no rea l lega l pro tec tion to the Un ite d State s and which 
perpe tua tes  the  uncerta int y. The idea  is th at  in effect the  executive  
branch  w ould  whisper  in the  ea r o f th e Senat e tha t chem ical herb icid es 
and wh at the  mili ta ry  cal l “r io t con tro l agen ts” were  no t wi th in  the  
con tem pla tion of the Geneva protoco l, bu t th is com municatio n wou ld 
stop  sho rt o f the S ena te a nd  would n ot  be tra ns mitt ed  to t he  de posit ary  
of th e t re aty or to  the o ther  par tie s to  the  tre aty.

NEE D FOR COM MON  IN TE RPRE TA TIO N ON PROTOCOL

Now, I  can u nd ersta nd  the  im portance of  ar rivi ng  at  a common int er 
preta tio n of  the Geneva protocol . Ce rta in ly  a va rie ty  of  view s have 
been expressed , a lth ough  the  predom ina nt views  is. as I  ha ve ind ica ted , 
th at  chem ical herbic ides  and tear  gas are  wi thi n the proh ib iti on  of 
the protocol.

The dang er  if th is un ce rta in ty  rem ains, is th at  if  one sta te such as
* the  Un ite d State s or Aus tra lia  or  Po rtg ua l, were  to say  th at te ar  

gas  is pe rmissib le and  were to  use it,  th e othe r side w ould  th en  say t hat  
there  has  been a clear vio lat ion  of  the Geneva pro toco l, will  feel 
libera ted  fro m the  o bligat ion s of the protocol, and will  con sider itself

•  en tit led  to res or t to any  so rt of gas or her bic ide  th at  it  may th in k 
prop er  to employ.

So it is of pa ramou nt  importance th at  we arriv e at  some common 
un de rst an ding  on th is p oin t.

Various devices h ave been suggested , fo r example, t hat t he re  shou ld 
be. a new conferen ce to draw  up  a pro tocol to  the Genera protocol 
which wou ld spell  ou t th at  it does ap ply to te ar  gas  an d to chemical 
herb icides. I t  has been suggested  th a t t he  Uni ted State s should  assume 
th is ob ligation  no t to use te ar  gas  an d chem ical  her bic ides cond itio n
ally upo n a rec ipro cal  un de rst an ding  by oth er sta tes  of  th e scope  of 
the  protoco l. I t  has  been proposed th at there sho uld  be a po lling  of 
oth er pa rti es  to the Geneva confe rence. I th in k th at the pro bab le re 
sult  of  any  such in iti at ive is th at  othe r sta tes  wou ld look  upon it  as 
unnecessary. Th ey sim ply  would no t pla y, and the Uni ted State s 

33-749— 74------8
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would be faced wi th a compou nding o f th e a mb igu itie s of th e si tua tio n 
th roug h the  exis tence  of  dif fer ing  in te rp re ta tio ns  as some sta tes  co
opera ted  wi th the  Un ite d State s and ma ny oth ers  did  not.

INTE RN AT IONA L COURT OF JU ST IC E OP IN IO N

I t has  also been suggested th at there sho uld  be adv isory opinion 
of the In te rn at iona l Court  of  Ju st ice on th is point . Th is opinion 
would hav e to lie r equested by the Gener al Asse mbly or  the  Security  
Counc il. I t  would be handled  as a po lit ica l question in  those bodies . 
The n, of course , w hen  th e adv iso ry posit ion  comes back , i t i s not  bi nd 
ing,  and it  migh t very well be th at the Security Council  or  t he  Gen
era l Assembly  wou ld tak e a quite dif fer ent view. I t  does no t hav e to 
accept an advisory  o pin ion  of the  I nt er na tio na l Co urt of  Jus tice. The 
effect would be to throw the mat ter back  int o the pol itic al realm.

I f  the decision is tak en  th at  th e Un ite d State s ou gh t to  con tinu e 
to have the  righ t to use ir ri ta n t gases and chem ical herbic ides, it  
seems to  me th at  th e only  clear  way t o provide  legal prote ction  for  the 
Un ite d State s is to  en ter  a reserv ation  on th is score, a reserv ation  
which would be commun icated to the deposit ary  and tra ns mitt ed  by 
the  de posit ary  to the  var iou s par tie s to  the  treaty.

I th in k the  da ng er  of  objections to  the  reserv ation—objections which 
would hav e the  effect of  prec lud ing  trea ty  reg ula tions  betw een the 
objec ting  s ta te  a nd  the  U ni ted  State s—ha s been ove rest ima ted. Th ere  
have  been many reserv ations made to the Geneva pro toco l in the past,  
and to my knowledge there  has nev er been  an objection to any one 
of those.

I t  is possible th at  the same  resu lt might  be achieved  th ro ug h an 
“un de rst an ding ” with  respec t to chem ical  herb icides, as the case is 
somewhat closer th er e;  bu t th is  wou ld be a communica ted un de r
stand ing , and it  would be open  to sta tes  to det erm ine  wh eth er the y 
wished to  t re at  thi s as a res erv ation  o r n ot. They could object to it. I f  
the y did  object to  it, th is would pre clu de  t re aty rel ations b etween the  
objec ting  sta te  an d the Uni ted  S tates.

IMPL ICAT IO NS  OF U.S.  PO SIT ION ON TEAR GAS

Fi na lly , there are  two colla teral problems which have  aris en,  and  
I will say ju st  a word or so if  I  may , Mr. Ch airma n, abo ut thes e two 
before  concluding thes e re marks .

One ques tion which  h as been raised  is  whet her , if  th e U ni ted  State s 
did  underta ke  no t to  use te ar  gas, the  protoco l wou ld preclude the  
emp loymen t of te ar  gas  ag ain st rio tin g pri son ers  of wa r or  civ ilians 
in an occupied  are a.

There  is indeed a ques tion abo ut wh eth er t he  use  of tear  gas f or  r io t 
con trol purposes under these circ umstan ces  would be a use “in war” 
within the meaning of the  pro toco l. A t one time I  expressed myself  
as th inking  that th is would be a  p rohib ite d use o f t ea r gas. A ft er  fu r
ther  reflection, I hav e become m ore doub tfu l. I  can see th at  i f t ea r gas 
is used wi thi n a PW  compound in orde r t o main tai n ord er,  t hat  is one 
th in g if  th e pri soners were to  a tte mpt  to  escape and to  resume h os til i
ties,  t hat  would be anoth er thi ng . In  the la tter  case there  migh t be a 
basi s fo r sa ying th is t o employ  tear  gas  again st such p risoners  wou ld be
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a use in war. I doubt, however, that  tear gas would be used under these 
circumstances.

The other collateral question which has often been raised, I gather, is 
whether chemical herbicides could be used to clear perimeters about 
fixed or semipermanent installations. Again the case is a close one, but 
I suppose tha t a distinction could be made between the use of chemi
cal herbicides against terr itory under enemy control, where it would 
be a use “in war” within the contemplation of the protocol, and a use 
of chemical herbicides in areas which are under the control of U.S. 
forces, which might  not be considered to be a use in war. Such 
use migh t be distinguishable on the basis that it had not taken place 
in combat. I thus do not think tha t the undertaking of the general 
obligation not to use these two instruments would necessarily stand in 
the way of these two collateral employments in areas which are subject 
to the control of the United States.

VITAL FOR UN ITE D STATES TO BE PARTY TO PROTOCOL

It  is important tha t these matters should be sorted out, and vitally 
impor tant tha t the United States should a last become a party to the 
Geneva protocol of 1925. I am reminded of the observation, which I 
think has some bearing here, th at there is only one reason for doing 
something and tha t all the others are reasons for doing nothing.

Thank you very much, Mr. Chairman.
Mr. Z ablocki. Thank you, Professor Baxter.
I presume you would like to have your prepared statement inserted 

in the record.
Mr. Baxter. I would, sir, and I should have alluded to tha t fact in 

my remarks.
Mr. Z ablocki. Without objection, the gentleman’s statement will be 

made par t of the record at this point.
[Mr. Baxter's  prepared statement follows:]

Statement of Professor R. R. Baxter, Harvard University

The quest ion th at  has  bedeviled the  rati ficat ion by the  United  States of the 
Geneva Protocol of 1925 for the Proh ibition of the Use in War of Asphyxia ting, 
Poisonous or Othe r Gases, and of Bacteriologica l Methods of W ar fa re 1 is 
whe ther  the proh ibition of the Protocol extends to irr ita nt  chemicals (often 
refe rred  to in United  States terminology as “riot control agents” ) and chemical 
herbicides.

The relevant language of the Pro tocol is :
Whereas the  use in war of asphyxiating, poisonous or other gases, and of 

of all analogous liquids, materia ls or devices, has been just ly condemned by 
the general opinion of the  civilised world ; * * *

(The High Contract ing Par ties, so fa r as they  are  not alre ady  Parties 
to Treatie s prohibiting such use, accept this  prohibit ion, agree  to extend this 
prohibition to the  use of bacteriological methods of wa rfa re and agree  to 
be bound as between themselves  according to the terms of this  decla ration . 

The position taken by the Execu tive Branch with  respect to this  question is 
reflected in the  le tte r of Secre tary of Sta te Rogers to Pres iden t Nixon of Aug
ust  11, 1970, in  which he s tated t h a t: “I t is the United States un ders tand ing of the 
Protocol th at  i t does no t p rohibit the  use in w ar of riot-contro l agents  and chemi
cal herbic ides.” 2

The quoted le tte r was  a ttac hed  to a message from the  Presiden t to the  Senate  
of the  United Sta tes transm itting t he  Geneva Protocol with a view to receiving

1 Done a t Geneva, Ju ne  17, 1925, 94 L.T.N .S. 65.
2 63 Dep’t St at e Bul l. 273, 274 (1970) .



the advice and consent  of the Senate  to its ratif ication.3 The United States under
stand ings with  respect to “rio t control agents” and chemical herbicides were thus 
communicated to the  Senate  but would not, in the  contemplation of the  Execu
tive Branch , have  been tran smitte d to the depositary  of the Geneva Protocol as 
reservat ions  or as understandings. On April 15, 1971, Sena tor Fulbrig ht wrote 
to the  President  th at  he had “considerable doubt th at  the  Protocol could now 
receive the advice and consent  of the Senate on the  te rms laid  down by the Secre
tary of State , i.e. th at  you might not ra tify the Protocol if the  proposed und er
standings are  modified by action  of the  Senate.” The Committee therefore re
quested tha t “the inte rpreta tion of the Protocol be reexam ined.” 4 And so the  m at
ter  lies. The Execu tive Branch has not. responded on the merits of the question.

The legal questions thus posed in  connection with  the ratifi cation by the  United 
States of th e Geneva Protocol  a re :

(1) Does the Protocol, according to canons of inte rpreta tion accepted in in
ternational law, prohibi t the use of ir ri ta nt  chemicals and chemical herbicides?

(2) If  the Geneva Protocol does prohibit the use of ir ri tant  chemicals and 
chemical herbicides or there is an objective basis  for saying that  the  Protocol is 
unclear on these  points, and if the United States desired to continue its  use 
of such agents , in what way could the  intere sts  of the  United  States best be 
protected?  These two questions will be taken up in turn.5 *

T H E  IN TE RPR ET ATI ON OF  T H E  GE NE VA  PROTOCOL

The best source of enlightenment on th e permissible modes of inte rpreta tion of 
tre ati es in the  Vienna Convention on the  Law of Treatie s of 1969,® which has 
been very widely relied upon as a guide to conduct, even by non-parties such 
as the United States. Article 31 of the  Convention provides th at —

1. A treaty  shall  be interp reted in good fai th in accordance with  the 
ordinary  meaning to be given to the  terms  of the treaty  in the ir context and 
in the ligh t of its object and  purpose.

There may be taken into account  together with  the  context , according to pa ra
graph  3—

(b) any subsequent prac tice in the  application of the  tre aty  which es
tabl ishes the  agreement  of the  partie s rega rding its  inte rpre tation.

Only if the meaning produced by these  rules of inte rpreta tion leaves the mean
ing “ambiquous or obscure” or leads  to a result  which is “manifestly  absurd or 
unreasonable” may recourse  be had, as a “supplementary” means of interp ret a
tion, to the preparatory work and  circumstances of conclusion of the  trea ty.

It  will be noted th at  the  “subsequent practice” reflecting agreement  on its 
interp retation is that  of the “par ties.” The United States is not a par ty to the 
Protocol, and its views on the int erp retation of the Protocol enunciated subse
quent to 1925 consequently carry no weight in estab lishing the  meaning of the 
trea ty.
A.  Irr ita nt Chemicals

According to the first  method of int erp retation to be employed, the “ordinary 
meaning” of the  prohibition  in the  Protocol of the use of “asphy xiat ing” and 
“poisonous” gases and “all analogous liquids, materials or devices” would be th at  
the Protocol speaks in sweeping and all-embracing language of all gases—in
cluding ir ri ta nt  chemicals, such as tea r gases. The difficulty is that  the French 
tex t speaks of “gaz asphyxiantes, toxiques on similaires. ”  This has sometimes led 
author itie s to assert  that  the Protocol applies only to chemical agents having 
harmfu l consequences similar  to those  of a sphyxiatin g or poisonous gases.7

That this las t was not the correct int erp retation of the  Protocol is indicated 
by the subsequent pract ice of the  par ties . I n 1930, in the course of dr afti ng a d raf t 
disa rmament convention in the League of Nations Pre paratory Commission for 
the Disarmame nt Conference, the question was raised whether a tex t proposed

’ Aug. 19. 1970, 63 Dep’t State  Bull. 273 (1970).4 117 Cong. Rec. 18694 (1971).8 This statement draws  heavily upon R. R. Bax ter and T. Buergenthal, Legal Aspects of the Geneva Protocol of 1925. 64 Am. J. In t’l L. 853 (1970). repr inted in somewhat modified form in Carnegie Endowm ent for Int ern ational Peace, The Control of Chemical and Biological Weapons 1 (1971). See also among the extensive lite rature  on this  subjec t A. Van W. and A. J. Thomas, Legal Limits on the Use of  Chemical and Biological Weapons (1970) ; G. Bunn, Banning Poisonous Gas and Germ Wa rfa re:  Should the United Stat es Agree? 11969] Wise. L. Rev. 375; ,T. N. Moore, Ratification of the Geneva Protoco l on Gas and Bacterio logical Wa rfa re:  A Legal and Polit ical Analysis, 58 Va. L. Rev. 419 (1972).8 Opened for sign ature at  Vienna, May 23, 1969, U.N. Doc. A. CONF.39/27 (1969).7 See G. Bunn,  op. cit . supra note  5 a t 396-397.
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fo r in se rt io n  in  th e co nv en tio n re la ti ng  to “u se  in  w ar of  a sp hyxia ting , po ison ou s 
or  si m il ar  ga se s” was  de sig ne d to be  mor e re st ri c ti ve th an  t h e  Gen ev a Pr ot oc ol . 
Th e B ri ti sh  Deleg at ion too k th e vie w th a t “the  us e in  w ar of ‘oth er’ ga ses, in 
clud in g la ch ry m at or y gases, w as  p ro hib it ed ” u nder  th e Eng lis h te x t of  t he Ge neva  
Pr otoc ol .8 Th e Fre nch  Deleg at ion re sp on de d th a t it  co ns idered  th a t “the  us e of  
la ch ry m at or y ga se s is  co ve red by th e  pr oh ib it io n ari si ng  out of th e  Ge neva 
Pr ot oc ol ” an d th a t th e ex is ting  te x ts  were id en tica l in  th e ir  purp ort .9 Fra nce  an d 
G re at  B ri ta in  an d sixt ee n o th er st a te s mem be rs  of  th e  P re para to ry  Co mm iss ion  
we re  by th is  tim e part ie s to  th e Ge neva Pr ot oc ol .10 Te n of  them  as so ci at ed  th em 
sel ves w ith  th e Fre nc h an d B ri ti sh  in te rp re ta ti on , w hi le  th e re m ai ni ng  six me m
be rs  di d no t re sp on d to  th e B ri ti sh  in v it a ti on  fo r an  ex pr es sion  of op inion .

„  Th e U ni ted S ta te s re pre se nta tive ex pr es se d no vie w on th e sco pe  o f th e Ge neva
Pr otoc ol  but was  of  th e op inion th a t th ere  wo uld  be hes it at io n on th e p a rt  of 
man y go ve rn m en ts  to  bind  them se lv es  no t to  u se  i n w ar  ag en cies  w hich  th ey  u sed 
fo r police pu rpos es  agai nst  th e ir  ow n nat io nal s. 11 He prop osed  th a t no decis ion  
on th e scoi>e of  th e pr oh ib it io n on ch em ical w arf are  be ta ken  in th e P re para to ry

* Co mm iss ion  an d th a t th e decis ion  sh ou ld  be le ft  to  th e D is ar m am en t Co mm is
sio n.12 T ha t pr op os al  was  ac ce pt ed .13  The  d ra f t co nv en tio n u lt im at el y  ad op ted 
by th e Co nfere nc e st ip ula te d  th a t th e pr oh ib it io n of the us e of ch em ical  we ap on s 
ap pl ied “to  th e use , by an y metho d wha tsoe ve r,  fo r the pu rp os e of  in ju ri ng  an  
ad ve rs ar y,  of  an y na tu ra l or  sy nth et ic  su bs ta nc e harm fu l to  th e hu m an  or a n i
mal  orga nism , w het her  solid , liq ui d or ga seou s, such  as  toxic, as ph yx ia ting , 
la ch ry m at or y,  ir r it a n t or  ve si ca nt  su bs ta nc es .” 14  Th e Uni ted S ta te s fo un d th is  
prov is ion ac ce pt ab le .15 Th e d ra f t co nv en tio n ne ve r en te re d in to  fo rce, howe ver.

The  under st an din g of  F ra nce an d G re at  B ri ta in  was  th us plac ed  on reco rd , 
an d ot her  part ic ip an ts  in  th e  P re para to ry  Co mm iss ion  an d th e D is ar m am en t 
Co nfe ren ce , put on no tice, e it her as so ci at ed  them se lves  w ith  th e br oa d co ns truc 
tio n put on th e Protoc ol  or  a  si m ilar ly  b ro ad  pr oh ib it io n in th e prop os ed  d is arm a
men t co nv en tio n, or  r ai se d no ob ject ion to  a  g en er al  p ro hi bi tion  of ga ses which  in 
clud ed  ir ri ta n t gases .

N ei th er  be fo re  nor  a ft e r 1930 has an y st a te  ev er  en te re d a re se rv at io n  as  to  
ir r it a n t gases, eve n thou gh  th ere  ha ve  been a la rg e nu m be r of  re se rv at io ns to 
th e Protoc ol  di re ct ed  to o th er as pe ct s of  th e in st ru m en t.

On ly one  st at e,  A ust ra lia,  which  is  a part y  to  th e Pr otoc ol  has  as so ci at ed  it 
se lf  w ith  th e as se rt io n by th e U ni te d S ta te s in th e G en eral  As sem bly  of th e 
Uni ted N at io ns  th a t th e pr oh ib it io n of th e Ge neva Pr otoc ol  does not ex te nd  to  
ir r it a n t ch em icals or  an ti -p la nt ch em icals.18 The  U ni ted Ki ng do m has  ta ke n 
th e am bigu ou s po si tio n th a t w hi le  “t e a r ga se s . . . a re  . . . pr ohib it ed  under  th e 
Protoc ol , th is  pr oh ib it io n doe s no t ex te nd  to  CS ga s on th e gr ou nd  th a t CS is 
les s to xi c th an  th e sc re en ing sm okes ex clud ed  from  th e  pro hi bi to ry  scope of  the 
Pr ot oc ol .17

Tlie m os t re ce nt  pr on ou nc em en t on th e sco pe  of th e  Ge neva  Pr ot oc ol—con
st it u ti ng  “s ub se qu en t pra ct ic e” est ab li sh in g th e ag re em en t of  th e part ie s—is 
Gen eral  As sembly  Res ol ut io n 2603A  (X X IV ),  Dec em be r 16, 1969, wh ich  re ci ted 
“t h a t th e Ge neva  Pr ot oc ol  em bodies  th e ge ne ra lly reco gn ized  ru le s of in te rn a-

* tion al  la w  pr oh ib it in g th e  us e in  in te rn ati onal ar m ed  co nf lic ts of  al l bio log ica l 
an d ch em ical metho ds  of  w ar fa re , re gar dle ss  of  an y tech ni ca l de ve lopm en ts” an d 
de clar ed  as  contr ar y  to  th e Gen ev a Pro to co l “Any ch em ical ag en ts  of  w arf are — 
ch em ical su bs tanc es , w het her  ga seou s, liqui d or  so lid —w hich  m ig ht be em plo yed

. be ca use of  th e ir  dir ec t toxi c eff ec ts on man , an im al s or  p la n ts ; . . . ” Th e reso -
* lu tion  w as  ad op ted by ei gh ty  vo tes to  th re e  (t he U ni te d S ta te s,  A ust ra lia,  an d

8 League of Nations, Documents of the  Pre paratory  Commission for the  Disarmament 
Conference (Series X : Minutes of the  Sixth Session (Second Pa rt)  311 (1931).

8 Ibid.10 The remaining ten sta tes,  although not  represented on the Pre par ato ry Commission, 
were members of the  League of Nations, under whose auspices  the  Commission was 
operating.11 League of Nations , Documents of the  Prepar ato ry Commission, cited supra  note 8 at  
312.13 Id. at  113. See also Repo rt of the Pre par ato ry Commission for the  Disarmam ent Con
ference 45 (Dept. of Sta te Conference Series, No. 7 ,1931).

11 Ibid.14 2 League of Nations, Conference for the  Reduction and Limitation of Armaments : 
Conference Documents 476, a t 488 (1935).

18 Minutes of the General Commission (Dec. 14, 1932—.Tune 29, 1933). 2 League of 
Nations  Conference for the  Reduction and Limi tation of Armaments (Series B) 569 
(1933) : Let ter. Secretary of S tate Hull to Chairman of the American Delegation, March 23, 
1933 119.331 1 Foreign Rel. TJ.S. 72. a t 75 (1950).

18 24 GAOR. 1 st Comm., Doc. A/C.1 /PV.1716. p. 82. a t 87 (Proy.) (1969) .
17 795 Pari. Deb., H.C. (5th  ser.) 18 (1970) (written answers to ques tions) .



P ort ugal) , w ith  th ir ty -s ix  ab st en tion s.18 Th e la rg e nu m be r of st a te s vo tin g fo r 
th e re so lu tio n,  includ ing man y part ie s to  th e Ge neva  Pr otoc ol  it se lf , len d ve ry  
su bst an ti a l w eigh t to  th e pr op os iti on  th a t th e Pr ot oc ol  fo rb id s th e us e of  ir ri ta n t 
ch em ica ls.

I f  one  dr op s ba ck  to  th e th ir d  and su pp le m en ta l metho d of  in te rp re ta ti on , one  
is  e nti tl ed  t o loo k to  t he  p re para to ry  work an d ci rc um stan ce s of th e conc lusio n of 
th e tr ea ty . Th e words  of th e Ge neva Protoc ol  ca n be tr ac ed  ba ck  to  th e T re at y of 
Versa ill es , which  pr oh ib ited  “the  us e of  as ph yxi at in g, po iso no us  or  ga ses an d al l 
an alog ou s liq uids , m at er ia ls  of  de vice s” in  Ger man y.19 Th e Fre nc h te x t ag ai n 
us ed  th e ad je ct iv e “s im ilai re s. ” Th e same la ng ua ge  f ou nd  it s wa y in to  th e T re at y 
on th e Us e of Sub m ar ines  an d Nox iou s Gases  in  W ar fa re , sign ed  in  W as hi ng ton 
in  1922 by Fra nc e,  G re at  B ri ta in , It a ly , Ja pan , an d th e U ni ted Sta te s.20 Th e 
tr ea ty  ne ve r en te re d in to  force , bu t it  was  ra ti fi ed  by th e U ni ted St at es . Th e pr o
po sa l to includ e in  th e T re aty  of  W as hi ng to n a pr ov is io n on ch em ical w arf are  
came  from  th e U ni ted S ta te s Dele ga tio n.  Th e Adv iso ry  Co mmittee  of  th e Uni ted 
S ta te s Deleg at ion ha d prop os ed  th a t “che mical w arf are , incl ud in g th e us e of 
gases, w he th er  toxi c or  no ntox ic , shou ld  be pro hi bi te d by in te rn at io nal  ag re e
men t.” Thi s an d lik e st at em en ts  re la ting to  te a r ga s w er e ca lle d to  th e a tt en tion  
of  th e  Com mittee  on L im itat io n of A rm am en ts  by Sec re ta ry  of S ta te  Hug he s.21 
In  vie w of  th is  re lian ce  on re po rt s su pp or tin g a co mplete  ou tlaw in g of  chem ical 
w arf a re  an d of fa il u re  of  an y st a te  to ra is e a  qu es tio n ab ou t ir r it a n t chem ica ls,  
th e reco rd  is  qu ite cl ea r th a t a co mpr eh en sive  pr oh ib it io n,  ex tend in g to  ir ri ta n t 
ga se s as  to  ot her  f or m s of  c he mical w ar fa re , w as  in tend ed .

The  prov is ions  of  A rt ic le  5 of th e T re aty  of  W as hi ng to n w ith  re sp ec t to 
ch em ical w arf are  became  th e ba sis fo r th e Ge neva Pr otoc ol  of  1925. The re  was  
no discus sion  a t th e  Ge neva  Co nfere nc e on th e  scope of  th e  Protoc ol . In  th e di s
cuss ion in  th e Sen at e whe n it  de ba ted th e  des ir ab il ity  of ra ti fica tion , th e use 
of  te a r ga s by  po lic e w as  re fe rr ed  to. The  floor m an ag er of th e  tr ea ty  de nied  
th a t th e Pr otoc ol  wo uld  pro hi bi t su ch  us e of  te a r ga s an d ap pe ar ed  to  be of 
th e be lie f th a t th e us e of  te a r ga s in  w ar w as  pro hi bi te d by th e Pr otoc ol .22

Thu s w he th er  one loo ks  t o th e o rd in ar y mea ni ng  o f th e Pr otoc ol  (a t le ast  in it s 
Eng lis h te x t) , th e  su bs eq ue nt  pra ct ic e of  th e part ie s (e xc lu di ng  th e pr on ou nc e
m en ts  of no n- pa rt ie s such  as  th e  Uni ted S ta te s) , or  to  th e d ra ft in g  h is to ry  of  the 
Protoc ol , th er e is  st ro ng  ev iden ce  th a t th e  Pr otoc ol  sh ou ld  be in te rp re te d  to 
pr oh ib it  th e  use  o f i r r it a n t ch em icals  in  w ar .
B.  Ch em ica l he rb ici de s.

The  evide nc e th a t chem ical he rb ic ides  fa ll  w ith in  th e pr oh ib it io n of th e Ge neva 
Pr ot oc ol  is  mu ch les s c le ar th an  in th e ca se  of  ir r it a n t chem ica ls.

I t  ha s al re ad y been  de m onst ra te d th a t th e Pr otoc ol  sh ou ld  be in te rp re te d  in a 
br oa d sense,  ac co rd in g to  th e th re e metho ds  of  in te rp re ta ti on  se t fo rt h  in  the 
Vien na  Co nv en tio n on th e  Law  of Tre at ie s.  The re  is no  ev iden ce  in th e negoti at 
in g hi st ory  of  th e Protoc ol  to  in di ca te  th a t it s d ra ft sm en  in te nd ed  to ex clu de  
fr om  it s re ac h th e us e in  w ar  of pl an t-de st ro yi ng  ch em ical ag en ts . On th e con 
tr a ry , it  was  mad e pl ai n th a t a t le ast  th e  pro hi bi tion  on bio log ica l w arf are  was  
in te nd ed  to  be co mpreh en siv e.  Th e re co rd s of  th e Ge neva  Co nfere nce of  1925 
in di ca te  t h a t th e sp on so r of th is  p ro hi bi tion , th e Po lis h re pr es en ta tive , re pe at ed ly  
w ar ne d th a t “g re at mas se s of  men, an im al s an d p la n ts  wo uld  be ex te rm in ate d” 
un less  bio log ica l w arf a re  were ou tla wed , an d th is  vie w was  su pp or ted by 
F ra nc e. 23 How ev er,  F ra nce in 1930 see me d to in te rp re t th e  Protoc ol  as  fo rb id di ng  
th e em ploy men t of  chem ica l ag en ts  “w ith  a vie w to  toxi c ac tio n on th e hu m an  
or ga ni sm .” 24 Thi s is th e on ly so lid  ev iden ce  from  past  his to ry  to  su pport  th e 
do ub ts  th a t som e part ie s to  th e Pr otoc ol  ha ve  re ce nt ly  ex pr es se d on it s ap pli 
ca bi li ty  to  a nti -p la nt ch em icals .25

As in th e case  of  ir ri ta n t gases , th e st ro nges t in di ca tion  of  th e su bs eq ue nt  
pr ac ti ce  of  s ta te s is  fu rn is hed  by Gen eral  As sem bly  Res olut ion 2603 A (X X IV ),

18 TT.N. Doc. A/PV.1836. a t 16 (Prov. ) (1969).
19 Trea ty of Peace between the Principal  Allied and Associated Powers and Germany signed a t Versailles, Jun e 28, 1919, a rt. 171 [1919] Grea t Br itain, Trea ty Series, No. 4.20 U.S. Senate, Conference on the Limita tion of Armaments 888 (1922). si Id. a t 384-394.
22 68 Cong. Rec. 141-154, 226-229, and 363-368 (1927).
23 League of Nations , Proceedings of the Conference for the  Supervision of the Int ern ational Trade in Arms and Ammunition and in Implements of War  340-341 (1925,24 See note 8 ftupra.
25 See, e.g., th e state ments of the French and Dutch delegations in the General Assemblyin 1966. 21 U.N. GAOR, 1st Comm. 204-205 (1966). tr a^ss em o ij
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adopted on December 16, 1969. That resolu tion decla red th at  the General Pro 
tocol forbids the  use in in ternat ion al armed conflicts o f:

Any chemical agents of wa rfa re—chemical substances, whether gaseous, 
liquid  or solid—which migh t be employed because of the ir dir ect  toxic 
effects on man, animals, or plants .

The vote on this resolution, as noted above,28 was eighty to three (the United 
States , Aus tralia, and Por tug al)  with  thir ty-s ix abstentions. However, pol iti
cally dictated  the vote may have been, it  is still  the best indic ation  of the 
contemporary unde rstanding of the  Protocol, cons titut ing,  at  leas t as to the  
partie s voting  in the affirmative , an agreement on its  inte rpreta tion .

<  POS SIBLE COURSES OF ACTION IN  TH E ABSENCE OF FU LL  AGRE EMEN T ON TH E SCOPE
OF TH E PROTOCOL

The handling of these  problems of int erp retation  which was proposed by the 
Executive  Branch was to ref rain from any rese rvat ion or und erst and ing which 

» would form pa rt of the inst rum ent  of rati ficat ion and merely to pu t on record
in a communication to the Senate that  the Protocol is regarded  by the United 
States as not prohibitin g the use of “riot-contro l agents” and chemical herbi
cides.27 Presumably the route of a rese rvat ion or understand ing communicated to 
the depos itary  was not adopted because of fea rs th at  the re might be objections 
from othe r part ies, which, as will be seen, would have the  effect of preclud ing 
tre aty  rela tions between the object ing sta tes  and the United  States.

If the desire  of the  Exec utive  Bran ch is to mainta in the  right to use “riot  
control agents” and chemical herbicides, then  the  solution proposed crea tes the  
illusion  of secur ity without the rea lity  of any legally effective rese rvat ion by 
the United States of the right to use these  agents. The interp retation of the 
United  States would be on record, but  it would remain only one sta te’s inter 
pretation , not calling  for any challenge or acquiescence  by other part ies. It  is 
“one man’s opinion” communicated to ano ther  branch of Government and not 
to the community  of par ties  to the  Protocol. As such, it is a burea ucr at’s solu
tion, reflecting in all likelihood a paper compromise worked out in the Execu
tive  Branch.

If  the root of the  problem is the authen tic int erp retation of the  Protocol, the 
various methods of resolving this  question all have the ir defects. A number of 
the  options th at  are  open have been described else where 28 and need not  be dis
cussed here at  any length. Any attempt to convene a new conference to draf t a 
supplementary agreem ent which would interp ret  the  Protocol as covering the 
two types of chemical agents would be regarded as otiose by the  g rea t majority 
of p artie s. The same would be t rue of any attempt “to poll” other part ies,  eith er 
implicit ly or explicitly. There would be a grave  dang er th at  a variety of views 
might be elicited, which would then be subject to differing inte rpreta tion s. If 
application of the  Protocol to the  two dispu ted catego ries of agents were to be 
conditioned on reciproci ty, the establish men t of  th at  reciproci ty and of it s precise 
scope would likewise  lead to a complex patte rn of ambiguous bilate ral  relat ions

•  between the  United  States and other nations. The probable outcome of these 
proposed courses of action would be an enhanced uncerta inty  about the  scope of 
the Protocol and about its  binding force with respect  to individual s tates.

The proposal  that  has been made to seek an adviso ry opinion of the  In ter na
tional Court  of Jus tice  would of  course be contingent upon a requ est by the

* Securi ty Council or the  Genera l Assembly for  such an advisory opinion.29 But 
more tha n this, the resu lting  advisory opinion would be subject to approval or 
disapp roval  by the organ of the  United Nations requesting  it. and  there is no 
cer tain ty that  the same int erp retation  would be p ut on the Protocol by the Gen
eral Assembly or Secur ity Council as by the Intern ationa l Court of Just ice. If  
the fea r is one of a politically dictated  int erp retation of the  Protocol, that  diffi
culty canno t be overcome through an advisory opinion which is subject to review 
in an essentially  poli tical organ.

It  is not within the  competence of the writer to determ ine whe ther  the United 
States should or should not reserve the  right to use “rio t control agents” and

20 See note IS supra.
27 Le tter  of Secretary of Sta te Rogers to the  Pres ident, Aug. 11, 1970, 63 Dep’t Sta te 

Bull. 273 (19701.
28 See R. R. Baxter and T. Buergenthal . Legal Aspects of the Geneva Protocol of 1925, 

64 Am. ,T. In t’l L. 853 at 873—879 (19701 ; and J. N. Moore. Ratifica tion of the  Geneva 
Protoco l on Gas and Bacterio logical Wa rfa re:  A Legal and Polit ical Analysis, 58 Va. L. 
Rev. 419 at 478-506 (19721.

2fl U.N. C harte r, art.  96, para. 1.



chemical herbicides. But  if the  decision is take n th at  the United States must 
continue  to have the  legal right to use such agents, then the only sure protection  
for the  United States can come through form al reservat ions  to the  Protocol—- 
or perhaps , in the case of chemical herbicides, by way of an  “u nderstanding.”

Under  the Vienna Convention of 1969 on the Law of Treat ies, a s tat e may make 
a rese rvat ion to a multil ate ral  treaty  (with cer tain  exceptions not here rele
va nt ).30 I f the  United States were to reserve as to these  two agents, othe r part ies  
to the  Protocol would he enti tled  to accept or r ejec t the reservation . If a par ty to 
the Protocol were to remain si lent  and raise no objection to the reservation , then 
it would be regarded as having accepted the modification proposed by the  re serva
tion, just  as if that  par ty had expressly accepted the  reserv ation . Other  par ties  
to the  Protocol would have the privilege of rejecting the  reservation , in which 
case there would be no treaty  relat ions under the  Protocol between the  United 
Sta tes and the objecting sta te.31 There  have  been a sub stantial number of rese rva
tions made to other aspects  of the Protocol, and there does not appear to have 
been any objection to any of them—th at  is to say, the  reservat ions  have always  
been accepted. The danger that  s tates which migh t be adversar ies of the United 
Sta tes in war would object to a United States reservatio n on these two agents 
mus t be reckoned with. However, this  is a risk  which mus t be faced when an 
interp retation is advanced which does not  accord with  th at  ente rtai ned  by o ther 
sta tes . It  would ultim ately  be bet ter for the United States to be bound by the 
Protocol (less “riot  control  agents” and chemical herbicides ) with  respec t to a 
larg e number of countr ies than  not to  be a party to the  Protocol a t all.

A reservation  would point  in the direction of the United  Sta tes ’ conceding t ha t 
the  Protocol does apply to irr ita nt  gases and to chemical herbicides. That con
cession woud have to  be made in order  to secure the protection  of the reserv ation .

An “unde rstanding” or “state ment” communica ted by the  United States to 
other par ties  to the Geneva Protocol might be a sound alte rna tive in the  case 
of chemical herbicides. If  ano ther par ty chose to trea t such a decla ration as a 
reservation, it  could accept it  or reject it. If  i t chose not to trea t it  as  a reserva
tion, the question of the application of th e Protocol to chemical herbicides would 
remain open. The use of an “underst and ing” or “sta tem ent” differs from the 
prese nt position under Secretary  of Sta te Rogers’ le tte r of August 11, 1970 
in that  the inte rpreta tion by the United Sta tes would be communicated to the 
depos itary  st ate,  F rance, and by Fr ance communicated  to  th e othe r parti es to the Protocol.

The use of an “underst and ing” or  “s tate ment” is suggested in tlis case but not 
in t ha t of ir rit an t gases because of the gre ate r unce rtainty  surrounding the appl i
cation of the  Protocol to chemical herbicides. The United  States would be in 
a position to say that  i f o ther  st ate s had not objected to the United States under
stand ing, they had acquiesced in it.

Two colla teral  problems abou t the use of “rio t control  agen ts” and chemical herbicides deserve ment ion.
The first is the  question of whether, if the Protocol does apply to irr ita nt  

gases, the  use  of tea r gas aga ins t p risoners of war in a camp would cons titute  a 
prohibited  use in “war.” The wr ite r has previously answered this  question in 
the  affirmative,32 but fu rth er  reflection has led to renewed doubts. If  prisoners 
of war were a ttem pting to break  ou t of a camp and w ere employing violence to do 
so, then they might be thought to be once more engaging  in “war” and the use 
of te ar  gas against them would be unlawful. However, it  seems highly unlikely  
th at  tear  gas would be used as a weapon aga inst mass escape or attem pted  
escape. The employment of tea r gas simply to maintain  orde r amongst rioting  
priso ners  might be distinguished on the ground th at  the rioters had not again 
reso rted  to war.  This  same view might be taken with respect to the use of 
ir ri ta nt  gases aga inst  riot ing civilians in occupied areas . Use under such cir 
cumstances might be regarded as  a routine police measure.

The second question rela tes to th e use of chemical herbicides to clear a perim 
ete r around a fixed inst alla tion or a semi-permanent insta llat ion. If chemical 
herbic ides are  forbidden by the  Protocol, the  question is a close one, but  a 
case could be made for such use on the  ground that  herbicides would not be 
used against enemy-held are as but  to clear  ground under the control of a par ty 
to the  conflict. That non-combat use of chemical herbicides might be distin-

30 A rt . 19. TT.N. P oe . A /C O N F. 39 /2 7 (1 90 9) .
31 Arts . 20 and 21.
32 R. R. B ax te r an d T. Bue rg en th al , Le ga l Asp ec ts of  th e Ge neva  Pr otoc ol  of 1925. 04 Am. J.  I n t ’l L. 853  a t 869 (1 97 0) .
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guished from their  use in combat or “wa r”—jus t as a distinction might he made 
between appropria tion or dest ruct ion of stru ctu res  in an area subject to the 
contro l of a belligerent and the  bombardment  and dest ruct ion of structure s in 
ter ritory under the  control of it s adversary. The case is a  close one, but  a  logical 
basis can be adduced for thi s limited use of herbicides . The need for this limited 
employment thus need not stan d in the  way of a general acceptance of the  
proposi tion th at  the Geneva Protocol covers chemical herbicides.

Mr. Zablocki. Dr. Price.

STATEMENT OF DR. CHARLES C. PRICE, FORMER PRESIDENT, 
AMERICAN CHEMICAL SOCIETY

Mr. Price. Thank you, Mr. Chairman.
Mr. Chairman, members of the committee, my name is Charles Price 

and I am a past president of the American Chemical Society and I 
appear  before you with the authorization of the Society’s board of 
directors to present this statement. Accompanying me today are Dr. 
Richard L. Kenyon, director of the Society’s public affairs and com
munications division, and Dr. Stephen T. Quigley of the Society’s 
Department of Chemistry and Public  Affairs.

To interject, I had considerable experience w ith chemical warfa re 
agents in World  War  II . I led a development a t the Univers ity of 
Illinois  on the behavioral effects, decontamination and purification of 
water containing all known chemical agents, including the G agents, 
or nerve gases.

For  about 10 years afte r World War II , I served on the  American 
Chemical Society advisory committee to the U.S. Chemical Corps, 
and was its chairman for 3 years.

AMERICAN CH EM ICAL  SOCIETY POSIT ION  ON PROTOCOL

Mr. Chairman, we have two letters announcing the recent official 
actions of the American Chemical Society regard ing ratification of 
the 1925 Geneva protocol tha t we would like to submit fo r the record.

Mr. Zablocki. Without objection, so ordered.
[The letters refered to follow :]

American  Chemical  Society, 
Washington , D.C., September  15, 1910.

Hon. J. William F ulbright,
Chairman. Foreign Rela tions Committee,
U.S. Senate,  Washington, D.C.

Dear Senator F ulbright : The American Chemical Society, th e world's  la rgest 
membership organization devoted to a single science, was originally incorpora ted 
in New York City in 1876 and  re-incorporated by an Act of Congress in 1937. 
The Society was cha rtered by the  Congress of the United  States under Public 
Law 35S, 75tli Congress, Chapte r 76 2,1s t Session, and signed in to law by Frankl in 
D. Roosevelt, August 25, 1937. The Society’s inte res t in the ever increasingly com
plex problems confronting  our nation  is self-ev ident from a read ing of the objects 
of the  Society, as set for th in Section 2 of the  Congressional Cha rter , which 
provides as f ollows:

Section 2. That the  objects  of the incorpora tion shall  be to encourage in 
the  broadest and most liberal manner the advancement of chemistry  in its  
branches; the  promotion of research  in chemical science and  in du st ry ; the 
improvement of the qualifica tions and usefulness  of chemists through high 
standard s of professional ethics, education and at ta inmen t; the increase 
and diffusion of chemical knowledge; and by its meetings, professional con
tacts , repor ts, papers,  discussions, and publications , to promote scientific 
inte res ts and inquiry , thereby fostering public wel fare  and  education, aid-
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ing the  development  of our country ’s industries  and adding  to the  material prosperity  and happiness of our people.
The Society has noted with considerable intere st that  President  Nixon has submitted  the  1925 Geneva Protocol to the United States Senate for  its advice and consent  to ratification. The consequence of such action would be to commit the United States not to use poison gases and bacteriological weapons in warfare. The American Chemical Society believes that  prompt ratific ation  of this Protocol is in  the best interes t of the United States.
In 1925 the Society adopted a position in opposition to the Protocol. The 1925 Society position was based on cons idera tions  of both natio nal safety and humanity. At that  time it was widely believed that  non-lethal but temporari ly incap acita ting  chemicals could make wa rfa re more humane than it  had been. In the 45 ye ars since that  action, it  has become app arent that  the  mili tary  importance of chemical-biological weapons has been considerably diminished. In addition, justifi able public concern about the dest ruct ive aspec t of such weapons has increased. Consequently, the American Chemical Society, af te r serious  study and discussion, has taken the  following ac tio ns :
At its meeting on Sunday, September 13, 1970, the Board  of the  Direc tors of the American Chemical Society unanimously passed  the following reso lution:Whereas the Board of Directors an d Council of the American Chemical Society at its 160th national  meeting in Chicago, September 13-18, 1970, thoroughly considered the Geneva Protocol rela tive  to Chemical and Biological Warf are  and the position of the President  of the United States recently requesting Senate  ratification of same; Now theref ore  be i t

Resolved, That the Board of Directors  and Council of the American Chemical Society supp ort the recent action  of the President of the United States in subm itting  to the United States Senate  for ratifi cation the Geneva Protocol of 1925 prohibitin g the use of asphyxiating, poisonous or other  gases, and of bacteriological methods of w arfa re, and urge the  United States Senate to rat ify  the Pro tocol: the Board  of Direc tors and Council of the American Chemical Society note fu rth er  that  this  resolut ion supersedes a contrary resolu tion on the Geneva Protocol which was adopted  by the Council of the American Chemical Society on August 3, 1925.Subsequently , the Council of the American Chemical Society, at  its meeting on Tuesday . September 15, 1970, also passed the above resolution unanimously.In rati fyin g the Geneva Protocol, the United States will be joining a community of nations which includes every major  world power. With  respect  to biological weapons, it  will be formalizing a no-use policy which has already been taken unilater ally  by the  President of the  United States. Finally, by rat ify ing  the Protocol, the United States will be taking ano ther  small but significant step toward control of the weapons of war, a goal which, in view of the increasing horrors  of modem war, must be given a high prio rity  by al l nations.We urge you to use your personal leadership to accomplish Senate ratification  of the Protocol. The American Chemical Society is ready  to ass ist your efforts in any way i t can.
Sincerely yours,

Byron Riegel, President.

American Chemical Society, 
Washington, D.C., September 17, 1973.Hon. J. William F ulbright,

Chairman, Commit tee on Foreign Relat ions,
V.S. Senate,  Washington, D.C.

Dear Senator Fulrright : In a September 15. 1970 let ter  addressed to you from the 1970 Pres iden t of the American Chemical Society, Dr. Byron Riegel, the actions of the  Society’s B oard of Directors and Council w ith rega rd to ra ti fication of the Geneva Protocol of 1925 were  enumerated. The resolution that  reversed  the long-standing opposition of the American Chemical Society to ratification  of the Geneva Protocol of 1925 passed the Board of Directors on September  13, 1970 and the Council on September 15. 1970. It  reads as follows:Whereas the Board  of Direc tors and the Council of th e American Chemical Society at its  160th National Meeting in Chicago. September  13-18. 1970, thoroughly considered the Geneva Protocol rela tive to Chemical and Biological Warfare  and the position of the  President of the United States recently requesting Sena te ratification of same: Now therefore be it
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Resolved,, T hat  the Board  of D irecto rs and Council of the  American Chemi
cal Society supp ort the recent action of the President of the  United States 
in subm itting to the United States Senate  for ratif icat ion the  Ge
neva Protocol of 1925 proh ibiting the use of asph yxia ting , poisonous 
or othe r gases, and of bacterio logical methods of warfa re, and urge 
the United States Senate  to rat ify  the Protocol ; the Board of Di

recto rs and Council of tlie American Chemical Society note furth er  
th at  this  resolu tion supersedes a con trary resolu tion on the  Geneva 
Protocol which was adopted  by the Council of the  American Chemical Society on August 3, 1925.

That resolution, of course, supports Pres iden t Richard M. Nixon’s submission  
of the Geneva Protocol of 1925 for the advice and consent of the Senate to ra ti
fication. Since th e Geneva Protocol was tran smitte d with  the report of the Secre
tary of Sta te which set forth understandings  and a rese rvat ion with respec t to 
the Protocol, the ACS Joint  Board-Council Committee on Chemistry and Public  
Affairs deliberated at  several  executive sessions ear lier  this year  on w hether the  
Society had gone fa r enough in that  resolution. The renewed int ere st of the 
Committee on Chemistry and Public  Affairs on behalf  of the Society was prom pted 
especially by P residen t Richard M. Nixon's understand ing tha t the Protocol does 
not prohibit  the use in war of  riot-control led agen ts and chemical herbicides, or of weapons util izing  smoke, flame or napalm.

During its  deliberations,  the ACS Committee  on Chemistry and Public  Affairs 
reviewed your let ter  of April 15, 1971 to Pres iden t Richard  M. Nixon on beha lf 
of the Senate Committee on Foreign  Rela tions  which followed hearings on the 
Protocol in March 1971 and requested that  the  Preside nt recons ider the  Admin
istr ation’s interp retation that  the Protocol does not prohibit the use of tear  
gas and herbicides in war fare . Attention eventually  focused on endorsemen t of 
Senate  Resolution  48. reintroduced by Sena tor Hubert 11. Humphrey,  as a means 
of both clar ifying the Society’s position with regard to the  Protocol and en
couraging a rein terpre tation of the Adm inis trat ion’s position. Thus, the  Board 
of Direc tors of the  American Chemical Society took the  following action at  its  
meeting on J une  1, 1973:

Voted, with one dissent,  on recommendation of the Committee on Chemistry 
and Public Affairs, that  the American Chemical Society endorse  Senate 
Resolution 48, a resolut ion to reg iste r the supp ort of the United Sta tes 
Senate for approval  without qualification the  Geneva Protocol on the use 
of chemical and biological weapons in war fare , thus reaffirming the Society’s 
suppo rt in 1970 o f ratifi cation of the  Geneva Protocol, but  withou t the res
erva tions then  expressed in the Adm inis trat ion’s recommendation. 

Subsequently, at  its meeting on Tuesday.  August 28. 1973, the Council of the  
American Chemical Society endorsed the June  1, 1973 action  of the Board of 
Directors wi th r egard to Senate Resolution 48.

I wish to express to you and the  Senate Committee on Foreign Rela tions the 
inte rest  of the American Chemical Society in any forthcoming  hearings on 
Senate  Resolution  48. which we unde rstand are  now pending before the Subcom
mittee on Arms Control, Inte rna tional  U w  and Organization . It  is the  Society’s 
hope that  the re will be an opportunity at  those hear ings  to present a detai led 
policy s tatemen t on ratif ication of the  Geneva Protocol of 1925 in supp ort of the 
passage  of Senate Resolut ion 48.

I would like to add that  the Society’s intere st in chemical and biological 
weaponry is not res tric ted  to the Geneva Protocol of 1925. T he ACS Committee  
on Chemistry and Public Affairs has begun ini tia l planning join tly with  the 
Scientists’ Committee  on Chemical and Biological Wa rfa re for a symposium on 
the broad issues  involving  chemical and biological weaponry. The symposium 
will be a part of a contin uing program of symposia and public affa irs topics to 
be held at the Society’s National Meetings, an d i s to  be held a t th e 167th Nation al 
Meeting in Los Angeles, Cali fornia in the spring of 1974.

So that  you might place the action s of the American Chemical Society in 
proper perspective, I should mention that  it is a member organ ization, with no 
chemical or othe r companies as members, consi sting  of approximately  109.000 
indiv idual  chemis ts and chemical engineers reflecting a broad spec trum of 
engagement in academic, governmental and indust ria l professiona l pursuit s. 
About 70% of our members are  employed by indu stry , abou t 20% by academic 
insti tutions , and  10% by government and  nonprofi t ins titu tions. The  American 
Chemical Society was founded in 1876 and cha rtered by an act of Congress in 
1937 as a nonprofit, scientific and education al organ ization. Its Fed era l incor-
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pora tion replaced a New York Ch arter which had been effective since 
November 9, 1877. Under its  National  Charter the Society is charged with the 
responsibility to work for  the advancement, in the broadest and most libera l 
manner , of chemist ry, “thereby foste ring the public welfare and education, aid 
ing the  development of our country’s indu stries, and  adding to the material 
prosperity  and happiness of our people.” Also, the Charter imposes an  obligation 
on the  Society to provide  assistance to the  Government  in matter s of national  
concern rela ted to its areas of competence. The ACS Committee on Chemistry 
and Public Affairs was established in 1965 as a joint “policy” committee of the 
Board of Direc tors and the Council to  consider policy questions  in public affa irs 
are as and also to provide  guidance on public issues to the “technical” com
mittees of the Society. •

Again, I wish to express  to you the intere st of the American Chemical Society 
in ratif ication of the  Geneva Protocol with out  qualification and the Society’s 
desire for  the opportuni ty to present its  view’s on the  subject at  any for th
coming hearings on Senate  Resolution 48.

Sincerely yours, •
Alan C. Nixon, President.

Mr.  P rice . The society spec ifica lly wishes to acknowledge the ef 
fo rts  in 1969 of th is subcomm ittee  in seek ing the resubmission of the  
1925 Geneva pro toco l to the Senat e fo r its  advice and  consent to 
rat ifi ca tio n.1 Th is has ha d a signif icant effect on the actions  of the  
U.S . Governm ent.

Mr. Zablocki. Than k you.
Mr. P rice . We appre cia te being given thi s op po rtu ni ty  to comment 

on the reso luti ons  before  th is subcommitt ee, which urg e rat ific ation 
by the Un ite d State s of  t he  Geneva pro tocol of  1925 and  a review of 
U.S . chem ical weapons  policies. I t  is ap pr op riate th at  we give  th is 
tes tim ony since our national  ch ar te r imposes obligatio ns on the  
society to pro vid e assis tance to the Government  in  matt ers of na 
tio na l concern rel ate d to the  soc iety ’s are as of competence and also 
to work fo r the  advanceme nt, in the bro adest and most libera l ma n
ner , of che mis try, “th ere by  foste rin g publi c we lfa re and edu cat ion , 
aid ing  the  dev elopment of  ou r co un try ’s ind ust rie s, and ad ding  to 
the  ma ter ial  prospe rit y and happine ss of our peo ple .”

Founded in 1876. th e Am erican  Chem ical Society  was chart ere d as 
a nonprofi t, scien tific and  edu cat ion al organiz ati on  by an ac t of  Con 
gress which was signed  i nto  law on Au gu st 25,1937. Cu rre nt  m ember
ship in the  society is abo ut 110,000 ind ividual chemists and  chemical 
enginee rs. The society has  no corpo rat e mem berships . The member- «
sh ip reflects a bro ad spectrum of engagement in academic, govern
menta l, and indu str ial  pro fes sional  pu rsu its . Ab out 60 perc ent o f our  
mem bers  are  employed by indu str y,  abo ut 25 perce nt by academic  in
sti tut ion s, and 15 p ercent  by G overnment and nonpro fit ins titu tions . *

GENEVA PROTOCOL

The Am erican  Chemical Soc iety  has had an ab idi ng  int ere st in 
chemical war fa re  polic ies and in rec ent  yea rs, pr im ar ily  th roug h its 
Jo in t Com mitt ee on Chemistry an d Pu bl ic Aff air s of the Bo ard  of 
Di rec tor s and Council , has fos tered an ongoing deba te on  the i ssues in
heren t in U.S . rat ifi cat ion  o f t he  Genev a pro tocol of 1925, p ro hibi tin g

1 Hear ing s befo re the Subcommittee on Na tio na l Sec uri ty Poli cy and  Scientific  Develop
me nts  of the House Com mittee on Foreign Aifairs  (91 st Cong., 1s t sess .) held Nov. 18, 20,
Dec. 2. 9, 18, and  19, 1969. “Chemical-Biological Warfare  : U.S. Policies  and  In te rn at io na l 
Eff ects,” U.S. Government  P rint in g Office, Washington.  D.C., 1970.
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the  use in wa r of asph yx iat ing , poiso nous  or  o ther  gases , ancl o f bac 
teri ological methods o f wa rfa re.

In  fac t, at  the  recent  na tio na l meeting of  the  Am erican  Chemical 
Soc iety  I  att ended an in ter es tin g and we ll-a ttended 1-day publi c a f
fa irs symposium on “Chem ical  wea pons a nd  U .S. Pu bl ic  P ol icy .” O ne 
of your  colleagues , Congressm an Owens, was one of the  spe ake rs at  
th is  sy mposium.

In  "the course of thes e de libera tions,  the  Com mit tee on Ch em ist ry 
and Pu bl ic Affai rs has also consult ed wi th scientific experts  outside

* the  m emb ersh ip of the  society, to bro aden the  society ’s per spe ctiv e on 
these issues. The society recognizes thes e issues  as fund am en tal  t o the  
securi ty o f the N ation  an d o f v ita l s ignif icance to  the ab ili ty  of  our  N a
tion to  resolve  both  domes tic and in ternat iona l p roblems t hat con fro nt

* it. We believe t hat  views present ed here by the  Am erican  Chemical  So
ciety  repre sen t a consensus o f th e chemical science community.

In  September 1970, the  Bo ard  of  Di rec tor s and the Council  of the 
Am erican  Chemical Soc iety  adop ted  a resolu tion in su pp or t of the 
rat ifi ca tio n by the Uni ted State s of the Geneva pro tocol of 1925.2 
Following  th is genera l resolu tion , th e B oa rd  of D ire cto rs in J un e 1973, 
and the council in Au gu st 1973, regis ter ed  the ir  s upport 3 fo r ra tif ica
tion of the 1925 p rotoco l w ith ou t t he  und ersta nd ing th at  excludes riot  
con trol  age nts  and  herb icid es which  was st ipulated  in  th e r ep or t of  the 
Secre tar y of  St ate acc om pan ying Pr es iden t Nixon’s sta tem ent of 
Au gu st 19, 1970, tran sm itt in g the  1925 pro tocol to the Sen ate.  That  
un de rst an ding —the exclusion of rio t con trol  age nts  a nd  chemica l her 
bicides—was no t expli cit ly de alt  wi th  in the pos itio n take n by the  
socie ty in 1970.

EA RL Y ACS  PO SIT IO N

These act ions supersede d a resolu tion adopted  by the council of the 
ACS on Au gu st 3, 1925, which end orse d the use of  chem ical war fa re  
agen ts. Th e revers al of the soc iety ’s pos itio n is only  pa rt ia lly due  to 
the gen era l e volu tion  in  th e public  view o f the  degree  of “hum anenes s” 
of chemical wa rfa re . More specif ically , i t has  been the  res ul t o f th e con
sid era tio n th at  the na ture  of war fa re  has cha nged dras tic al ly  since 
W orld  W ar  I  when use o f chemical age nts  was p rev alent.  Th en  chemi- 

t  cal war fa re  was restr ict ed  to  a na rro w ba ttl e zone by  tech nologic al
lim ita tio ns  and affected vi rtu al ly  only the  com batants. I t  was in th at  
con text that  the 1925 AC S resolu tion was dr af ted.

Dur in g and since W or ld  W ar  I I , the  means  of delivery  o f all mun i- 
« tions—c onv enti ona l hi gh  explosive, chem ical , and nucle ar—have  un 

dergone ext ra or di na ry  evo lutio n. Th e batt lef ield has e xpand ed grea tly  
and now can  encompass en tir e countries. In  the event th a t chem ical  
war fa re  age nts  are  used  again  the y could exact a gr ea t tol l amo ng 
civ ilians as well as the mili ta ry . In  f ac t, since subs tan tia l measures of 
pro tec tion and  adva nced t ra in in g are  us ually  avai lab le to t he  m ili ta ry , 
the  more lik ely  victim s o f chemical war fa re  wi ll be civili ans . Chemical 
war fa re  age nts  h ave  become weapons of  indis cri mi na te mass destruc
tion and , in ou r view,  every step tow ard th ei r nonuse an d eventual 
elimination should  be encourag ed.

2 ACS le tt e r to Sen at or Fulb ri gh t,  da te d Se pt . 15, 197 0, see  p. 115.
3 ACS le tt e r to  Sen at or  F ulb ri gh t,  da te d Se pt . 17, 1973, see  p.  116.
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As chem ists, we know th at  t her e are man y dif ferent  compounds that  
could  be used as chem ical warfare  agents.  They range from leth al to incapacit ati ng , exhib it var iou s degrees  of  pers isten ce, and  can be directed at  man, animals, or plants . How ever, we believe  it prud en t in 
fo rm ulat ing U.S . chemical weapons polic ies to give firs t conside ration 
to those ag ent s th at  could th reaten  th e popu lat ion  o f the  Uni ted  Sta tes  most seriously.

MASS DESTRUCTION CAPABILITY OF LETIIAL AGENTS

Modern  l ethal chemical age nts  possess grea t mass  des tructive  cap abi lity a t rela tively  low cos t if  used again st persons  lacki ng masks, suits , 
and  ot her protective equipm ent.  T here i s no effec tive and  p rac tical pr otect ion  fo r civil ians in a socie ty like our own, pa rti cu la rly  in  th e case of <te rror is t o r su rpr ise  a ttack.  L eth al chem ical weapons, the ref ore , pose a  
serious  po ten tia l th re at  to civi lian s in wa r or  peace and . should th at  th re at  m ate ria lize , effective  pro tec tion can not  reason ably be provided.

From  t hi s it  follow s t hat  i t is stron gly in the  int ere st of the  Un ited State s to disc ourage  the  prol ife ra tio n of  chemical wa rfa re  capabil ity  and to  str ength en  the  psychological  and  po liti ca l restr aints again st 
using  chemica l weapons. Such  constra int s can be accomplished by refraini ng  from in iti at in g the  use of chemical weapons ourselves and  by our  buildin g, throug h tre ati es  and  othe r means, an in ternat iona l consensus  ag ain st th ei r use and,  ho peful ly,  also again st th ei r ma nufac tur e and stoc kpi ling .

A cruc ial issue blocking prom pt  Senate appro val of  rat ific ation of the  1925 Geneva protocol, as has been mentio ned  by  P rofes sor B ax ter , is the dispute over  whethe r the use o f r iot  contro l agen ts and herb icid es 
is to be ban ned .4 Whil e it has  been general ly agreed  by most nat ion s th at  th ei r use should  be bann ed, 5 the U .S.  adm inist ra tio n h as ind ica ted  its  intention to  conside r th at  use of  these weapons  in wa rfa re  is not covered by the  protoco l.6 * 8

EXCLUSIONS UNDERMINE GENEVA PROTOCOL

I t  is our view t hat  th e v alue  and  s ignif icance of the Geneva protocol would be serious ly under mined  b y such an exclusion. As chem ists, we asse rt th at  there is indeed a con tinuous gr ad at ion in the  tox ici ty  of *chemical age nts  and , the ref ore, in the  incidence of letha lity . Consequently , it is difficult to draw  sh arp dis tin ctions between letha l, incapacit ati ng , and  rio t con trol  agents.  Such dis tinctions are  even more  „difficul t to make by non technica lly  tra ined  ind ividuals , pa rti cu larly  in view of the wide  va ria tio n in sens itivi ty to specific agents among ind ividua ls. An y exclusion of  one or  more typ es of chem ical agents would th us  ten d to confuse and under mine the in tent  of  t he  Geneva pro toco l to  ban the use of such  weapons. The Am eric an Chemical 
Society conc ludes  th at  an in ter na tio na l ban  on chem ical weap ons,  t o

4 Le tte r to President  Richard M. Nixon from Senator J. William Fulb righ t on behalf ofthe Senate  Committee on Foreign Relations request ing a reevaluation of the adm inis tration’s inte rpreta tion  th at  the  Geneva Protocol does not  cover the use of tear  gas and herbicides in warfare, Apr. 15, 1971.6 U.N. General Assembly vote—General Assembly Resolution 2603A—which records 80nations (to 3 nations opposed and 36 abstainin g) as considering th at  the use in war  of any chemical war fare  agen t is cont rary  to the 1925 Protocol, Dec. 16, 1969.8 Report of Secretary of Sta te William P. Rogers of Aug. 11, 1970, submitted with the statement of Pres ident Richard M. Nixon transm itt ing  the 1925 Geneva Protocol  to the Senate  for its  advice and consent to  rati ficat ion, Aug. 19,1970.
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be effective , needs to be s imple and clea r. It  must inclu de all chem ical 
weapons.

An y eva lua tion of the use of chem ical  weapons  in gen era l, and  rio t 
con trol  age nts  in  pa rti cu la r, wou ld need  to  t ake account of  the  s ophis
tication  o f the  p ote nti al adve rsa ry in  co un ter ing  th ei r effectiveness  by 
defensive measures.  Th is sug ges ts th at  thei r effectiveness  would be 
minim al again st we ll-pre pared , sop his ticate d mili ta ry  pers onnel as 
com pare d to civ ilian  populat ion s, especia lly those  of less-developed 
nat ions. Thus, it  seems th at  th ese mili ta ry  weapons  are  o f leas t value

* ag ain st th e N at ion’s major  po ten tia l ad versar ies .
Th is point is espec ially im po rta nt  f or  r io t c ont rol  a gen ts a nd  h erbi

cides  wh ich are  even less effective 7 tha n let ha l chemical  a nd biological 
agents which the  Un ite d State s agre es sho uld  be banned. Th e Geneva

* pro toco l ba nn ing mili ta ry  use in wa r, of course , would no t preven t 
such use w hen req uir ed by civ ilia n police forces in domestic  si tua tions.

U .S . PO LI CY  OF  X O -F IR ST-U SE

The  Un ite d State s has  long ha d a clearly defined and oft -re peate d 
policy of  no-f irst-u se of  letha l and incapa ci ta tin g chemical weapons. 
Th is poli cy lim its  the mili ta ry  pu rpo ses  for  wh ich ex ist ing  U.S . s tock
piles of thes e weapons migh t be used. They do serve to pro vid e a 
like-w ith- like  re ta lia tory  capabi lity, and to affo rd whate ver  form of 
deterrence  is inh ere nt  in such a capabil ity . Since the poten tia l ut ili ty  
of the  stockpiles—the  rat ion ale  fo r th ei r exis tence—has been lim ited  
to th is  ext ent , it  seems im po rta nt  to  con sider ca ref ull y wh eth er the  
advanta ges of  re ta in ing the weapons  do, in fac t, outwe igh  the  adva n
tages of  discardin g them . Th e Am erican  Chemical Soc iety  believes 
th at  an agreem ent  on chemical dis arm am ent could contr ibu te in an 
im po rta nt  way  to  cu rre nt  dip lom atic endeavors  towa rd red ucing  
mist rust and tension between na tions  and towa rd  prom oti ng  an 
atmosp here of  dete nte.
Re vie w of  U.S . chemical warfa re policies

Pro vis ion s fo r a compreh ensive review of  cu rre nt  U.S . chemical 
warfare  policies are conta ined in the resolu tions before  th is  subcom
mit tee.  In  line  with the  for egoin g rem ark s, such a review mi gh t 

% pro fita bly  at tempt  to eva lua te, in ter ms  of th ei r pa rt icul ar  co ntr ibu
tions to U.S . na tio na l securi ty, the com pet ing  me rits  of a poli cy of 
chem ical det errenc e as opposed to a poli cy of chem ical disarm am ent . 
We  note th at it is alr ead y the  sta ted  pol icy of the  Un ite d State s to 

« promote in ter na tio na l chem ical dis arm am ent negotia tions.8 91011

Matt ers to be resolved in such a review of chem ical wa rfa re  polic ies 
should,  in ou r view, include the follo wi ng :

1. How s ign ific ant  a th reat  to  U.S.  n ational sec uri ty does possession 
of chemical weapons by  p ote nti al adver sar ies  in fact  r eprese nt,  tak ing

7 Vols. I an d I I  of “H erbi cide s an d M il it ar y O pe ra tion s, ” Ar my Co rps of E ngi ne er s S tr a tegi c St ud ie s Group , Feb ru ar y  1972 .
8 R ep or t of Sec re ta ry  of  S ta te  W ill iam P. Ro ge rs of Aug . 11. 197 0, su bm it te d w ith  th e st a te m ent of  P re si den t Richa rd  M. Nixon tr an sm it ti n g  th e  192 5 Ge neva Pro to co l to  th e Sen at e fo r it s  adv ice an d co ns en t to  r at if ic at io n.  Aug.  19. 1970 .9 D ra f Co nv en tio n on th e Pro hib it io n of  th e De ve lopm en t, Pro du ct io n,  an d Sto ck pi ling  of Bac te riol og ic al  (B io logi ca l) an d To xin  W eapo ns  an d on The ir  D es truc tion , a rt . IX  in  par ti cu la r,  sig ne d Apr. 10, 197 2, a t  W as hi ng to n,  Lo nd on , an d Moscow.10 R ep or t of  P re si den t Ric ha rd  M. Nixon to  th e  Co ng ress , “U .S.  For ei gn  Pol ic y fo r the 1970’s— Sha pi ng  a D ur ab le  P ea ce .” Ma y 3, 1973 .
11 N ixon -B rezh ne v comm uniqu e, Ju n e  25, 1973 .
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into acco unt the efficiency of cu rre nt ly  deploye d an tig as  pro tec tive 
equ ipm ent  and the overall  ar ra y of mili ta ry  cap abi liti es possessed by 
the  Un ite d S tates?

2. I f  the th re at  is sign ificant , to wh at exten t is it  mitiga ted  by 
possession of a like-w ith-lik e re ta lia to ry  capabili ty?

3. In tern at iona l chemical dis arm am ent would, if  ac tua lly  ca rri ed  
out , remove the th re at  al toge ther ; bu t how gr ea t would the  res idu al 
th re at  be if  such dis arm am ent were no t adequa tely  verif ied ?

4. In  o rder to  dete rmi ne wh at would con stitute  “ ade quate” v erif ica
tion , i s i t poss ible to specify  a degree of  ve rificat ion—th at  i s, a prob a
bi lity of  de tec ting abrog ation—wh ich would rep res ent the same  or a 
gr ea te r deg ree of securi ty th an  th at  pro vid ed by the exist ing  posture, 
of li ke- wi th- like de terrence?

5. I f  so, wha t would be th e dis advanta ge , in terms  o f na tional secu
rit y,  of rep lac ing  the  ex ist ing  chem ical  weapons policy by one o f 
chem ical dis arm am ent ?

INCREASED U.S.  COMMITMENT NEEDED

These matt ers are  not easy to resolve, and  it appears  to be clear 
from the  pro gre ss cu rre nt ly  mad e at the  conference of the  U .N.  Com 
mittee  on D isa rmament  that  m uch tim e a nd  s tud y will be ne eded  to  do 
so. An increased com mitmen t by the Un ite d Sta tes , we believe,  could 
be instrum ental  in re ducin g the  tim e required to resolve these questions.

A relevant  issue in the pro mo tion of in ter na tio na l rest ra in ts on 
chemical weapons  is the  im pend ing  U .S. decision on bina ry  n erve gas 
munitio ns. The Am erican  Chemical Society  has weig hed the ar gu 
ments  fo r and again st and  concludes  th at the bes t int ere sts  of  the 
Un ite d State s wou ld be served  by at  least postp oning  such produc
tion . Th e arg um ent in favo r of pro cee ding wi th pro duction  is th at  
bina ry  mu nit ions, af te r they  hav e been  ade quate ly field -tested and  
ma nufac tur ed , would be sa fer to  sto re and  hand le than  ou r presen t 
nerve ga s weapons. T his  argu men t is a v ali d one, bu t the d isadvant age s 
must also be  weighed a ga ins t th is advantage.

The arg um ents again st manufac ture  of  bina ry  nerv e gas  weapons 
are  t he se :

1. Such w eapo ns w ill necessa rily  be ex tens ively fie ld-te sted  an d such 
tes ts can be att ended by v ery  r eal  hazards, as evidenced bv the ex ten 
sive loss of  sheep in 1968 sh or tly  a fter  open-ai r te sti ng  of a l eth al nerv e 
agent .12

2. I t  is unofficially est imated th at  the cost of rep lac ing  two  of  the  
presen t U.S . nerve gas  mu nit ion s wi th bina ry  weap ons will be abo ut 
$250 m illion. The cost of replac ing all  of  th em w ould  be considerably  
hig her, and migh t exceed $1 bil lion.13

12 L ett e r of  Ho n. Tha dd eu s R. Be al.  Und er  Sec re ta ry  of  th e Army , to  Ho n. Ca lvin  Ra mp - 
to n,  Gov erno r of U ta h,  ad dr es si ng  th e  is su e of Ar my re sp on si bi lit y fo r th e  ac ci de nt  in  
Ma rch  1968 wh ich  led  to  th e  de at h of  sheep nea r Du gw ay  Pro vi ng  Gro un ds  in  U ta h , da te d 
Ju ly  25, 1969. Th e Arm y’s in ve st ig at io n of  th e in ci de nt , Und er  Sec re ta ry  Bea l st a te s,  
re ve aled  th a t th e op en -a ir  te s t of  ne rv e ag en t VX  “c on tr ib ut ed  to  th e sh ee p’s dea th ,” 
al th ou gh  t he  i nves tiga tion “h as  n ev er  ide nt ifi ed  th e pr ec ise ca us al  ch ai n. ”

13 ,T. P. P err y  Ro binson . Res ea rc h Fe llo w of th e Scien ce Po lic y Re se arch  U ni t an d of  th e 
In s ti tu te  fo r th e  Stu dy  of In te rn ati onal O rg an isat io n,  U ni ve rs ity  of  Su ssex , Uni te d Kin g
dom  ; “B in ar y Ne rve-Ga s W ea po ns ,” pa pe r pr ep ar ed  fo r th e Am er ican  Ch em ica l So cie ty  
Symp osi um  on “C he mi ca l W eapo ns  an d U.S. Pub lic Pol icy. ” Los Angeles , Ca lif ., Apr. 1, 
1974 ; an d fo r th e Pug w as h Ch em ica l W ar fa re  Worksho p,  Hel sink i, F in la nd, Ap r. 16 -18,  
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QU ES TI ON NE ED  FO R BI NARY PR OCURE M EN T

This may not be too high a price to pay for increased safety, espe
cially for civilians living near the storage areas. However, since to 
date there have been no civilian casualties from the manufacture or 
transfer  of nerve gases, we question the need for undertaking such an 
extensive procurement, testing, and replacement program and suggest 
tha t this same sum could produce grea ter benefits if  devoted to alte r
native projects.

Furthermore, we should like to call atten tion to an additional argu
ment, even though it  is not entirely technical in nature. If,  in the open 
society of the United  States, we implement a large-scale program to 
upgrade the present nerve gas stockpile, these efforts will be widely 
known and discussed. This action of the United States could easily 
serve as stimulus and moral sanction fo r othe r nations to do likewise, 
and so tend to encourage prolifera tion of these weapons. Of course, 
we should point out tha t advanced nations will have no difficulty in 
making them, in any event, and some probably have done so.

A greater  concern of the American Chemical Society is tha t the 
more such know-how is developed, especially in an open society like  
tha t of the United States, the more readily the technology can be 
disseminated to less developed nations. Furthermore, the simplicity 
and accessibility of the components of the binary nerve .agents make 
this weapon potentially available to terrorists .

no urgent military need for binary

None of the foregoing relates to giving up gas weapons altogether, 
or even to renouncing the possibility of producing binary nerve gases 
at some time in the future , but does suggest th at no urgent milita ry 
need presses the United States to take a step th at is expensive, poten
tially  hazardous in execution, po tentially  disadvantageous in encour
aging proliferation and, in our view, may inhib it effective action on 
chemical disarmament.

In  conclusion, the American Chemical Society offers its full support  
for immediate ratification of the 1925 Geneva protocol with the un
derstanding tha t i t covers all chemical weapons. The time has arrived 
for the protocol to be established as a large step toward a full and 
binding international restriction on the use of chemical and biological weapons in warfare.

Thank  you, sir.
Mr. Zablocki. Thank  you, gentlemen, for your excellent thought provoking statements.
It  is my unders tanding that our colleague, Mr. du Pont, has a meet

ing to attend, so i f you want to present your questions a t this  time 
you may.

Mr. du Pont. All right , gentlemen, I will.
Mr. Zablocki. I am yielding to you, sir.
Mr. du Pont. Thank you.
Fir st a word of welcome to Professor Baxter,  who some 15 years 

ago taught me in criminal law at the H arvard  Law School, and I  was 
such a poor student tha t I ended up in Congress. I t is a pleasure to 
welcome you here, and I hope I can do bette r this  morning than  I  did back in those dim days.

33- 74 9— 74 -9
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Professor Ba xter , as I rea d your  te stim ony there is a  l itt le  rese rva 
tio n on your  pa rt , a lit tle  hes itan cy to  recommend the policy to  us, 
bu t pu tt in g th at  as ide fo r the  moment, if  we feel we have to re ta in  the  
right to use te ar  gas  and rio t con trol age nts  it  is your  recommenda
tion, as I  und ers tan d it, t hat  we r at if y  the p rotoco l w ith  a reservatio n?

Mr. Baxter. Th at  is rig ht , Mr . du  Po nt.
Mr. n u P ont. T ha t i s the  leas t risky  course .

LEAST RISK Y COURSE

Mr. Baxter. T ha t is the least risky  course , less risky  t ha n the  pro
posed  course  of act ion  th at  t he re  sim ply  be an  un de rst an din g on the  
record  in the  for m of  a com munica tion  between th e Pres iden t and  
the Senate.

Mr. du  P ont. I)o you see any  serio us in ternat iona l repe rcussions 
to ra ti fy in g wi th the reservatio ns ?

Mr. Baxter. No. I t  seems to  me th at  if  the  Un ite d State s had in 
1970 pushed  the  rat ific ation  th roug h wi th reservations, no one would 
rea lly  have take n very much not ice of them. Pe rh ap s the danger is 
ma rgina lly  enhanced now th at  so much att en tio n has  been directed to 
th is issue in the  Un ite d State s and oth ers  have become aware  of it, 
bu t I  am stil l encouraged by the thou gh t th at  t he re  has neve r, to my 
knowledge , been an objection raised  to a reserv ation made by any 
sta te in  connec tion wi th rat ifi cat ion  o f t he  Geneva protocol . I  suppose 
th at  the gen era l at tit ud e would be th at  it  would be well to have the 
Un ited Sta tes  on board as to 90 perce nt of the obl iga tion, even tho ugh 
as to the rem ain ing  10 percen t there was a U.S . reservatio n.

Now, of course, there is alw ays  the possibili ty th at  some cou ntry 
th at  is anxious  to po int  up wh at the Un ite d State s is doing  would 
lodge a n objection . The question t he n wou ld be wh eth er the objec ting 
country  was one which ha d a capabi lity of chem ical wa rfa re.  I f  the  
Ivory Coast, fo r exam ple,  rai sed  an obje ction and  th is  obje ction was 
such as to preclude the Geneva pro tocol’s being bind ing  between the  
Un ite d State s and the Ivory Coast, wi th all respec t to th at  cou ntry, 
I would no t reg ard th is  as a gr ea t tra gedy . I t would be a tra ge dy  if, 
fo r exam ple, the  Sov iet Un ion  sho uld  rais e an objection, bu t I th ink 
th is  is im probab le f rom  wh at 1 sense of the si tua tion.

RA TIFY ING PROTOCOL WITHO UT  RESERVATIONS

Mr. du  P ont. Well, now taki ng  off your  in ter na tio na l legal ha t for 
a mom ent and pu tt in g on the  h at  o f a Congres sma n and pol icym aker, 
rea ding  between the lines of your  s tat em ent I ge t t he impress ion th at  
you  would  th ink as a mat ter  o f pol icy we o ug ht  to  ra ti fy  t he  p rotocol 
wi tho ut rese rva tion .

Mr.  Baxter. I  am only  a  l awyer , and you  know very well, sir,  from 
your own experience  wi th the H ar va rd  Law School th at  l awy ers,  for 
all  of  the ir  being un iversa l men, also  have  some modesty when technical  
and p oli tical matt ers of th is s or t ar e involved.

I th in k pro bably  i t would be well to—I  am speak ing  now sim ply  as 
a citizen  ap pe ar ing befo re you and wi th no spec ial know ledge oth er 
th an  wh at I have picked up f rom  my leg al e xamination of th e m atter — 
ra ti fy  clean,  th at  is to say, wi tho ut any  rese rvat ions . Bu t I would 
no t reg ard it  as a gr ea t tra ge dy  if  the Uni ted State s were  to ra ti fy
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wi th  thes e rese rva tion s, because I  th ink that, th is would take  us 90 per cent of  th e w ay. Tha t wou ld n ot  pre clude a l ater  with dra wa l o f the reservatio ns by the Un ite d State s if  the  executive bra nch could be persua ded  as to  th at  rem ain ing  10 perce nt.
Mr.  nu P ont. A nd, of course, if  we rat ifie d wi thou t reserv ation  we would only  be comm itti ng ourselves t o no t use r io t con trol  a gents ; for  exam ple,  on a fi rst-u se basis .
Mr. Baxter. On a  first -use  basis, t hat is  rig ht .
Mr.  nu  P ont. That  is im po rta nt .
Th an k you, very much.

URGES UN ITED  STATES GO SLOW ON CW

Ifa ve  I got tim e fo r a question or  two of  Dr.  Pr ice ?
I)r . Pri ce , in rega rd  to your pol icy sta tem ent s ur ging  at  least the  Un ite d State s g oin g slowly, if no t go ing  a t all in the direct ion  of new chem ical wa rfa re  agents , I  ga ther  fro m your  tes tim ony and  some of 

the  peop le who were befo re us las t week first  th at  it  is impossible to define rio t cont rol  age nts  ou t of the  l arge r sph ere  o f chemical wa rfa re 
agen ts. In  oth er words, as a tech nical mat te r there is no way we can wr ite  a law th at  rea lly  defines rio t con trol  age nts  sa tis fac tor ily .

Second, I conclude not  so much from  your  tes tim ony, bu t from pr io r test imo ny th at  i t is imposs ible to police  w het her  ano the r cou ntry is, in fac t, pro ducin g chemical warfare  age nts  because  the y are  too 
easi ly produced,  the che mistry  is too  simple,  and  we have  no way to rea lly  monito r. There fore, it would seem to me th at  we are  le ft  in a pos ition of say ing  th at  we are  goi ng to have to assum e th at  anoth er na tio n may have these age nts  and  may indeed use them .

The question the n becomes, wha t is the  best  defense?  Shall  we pu t money  i nto  defensive  c apabili ty?  Shall  we pu t money into  re ta lia to ry  capabi lity in kin d, or sha ll we pu t money  into  some oth er kind  of capabil ity ?
Tha t is a long ques tion,  bu t th at  is the  nub of  the  problem.

DIF FIC UL TY  OF INSP EC TION  CAP ABILITY

Mr.  P rice. We ll, as fa r as the inspec tion  capabi lity is concerned, maybe I  could  s ta rt  th ere . I  th ink th at  most of  u s would agree th at  it will be very difficult to have  a genera l inspection capabil ity  ag ain st the  gene ral  scope of chemical warfare  agen ts. Th ere  has  been a stu dy  
financed by, I believe , the  Gov ernment, on the nerve gases  which are  
perha ps  the most toxic, the  most leth al chemicals.  Th ere  has  been a pro posal  made that, would enable  one w ith  a reasonable  degree  of m onito ring  of  the  chemical element phosp horous  and  how it is used  in a 
na tio n’s economy to determ ine  wh eth er a large-scale com mitment to dive rti ng  phosp horous  into nerve gases  was be ing  made.

So for  that  p ar tic ul ar  ag ent the re has lieen a proposal fo r a m on ito ring  of  wh at  one might call indu str ial  records of the use of 
pho sphorous, and as a way of de ter mi nin g whethe r su bs tan tia l a mount s 
of  pho sphorous were bein g used in some unau tho riz ed  or clandest ine  develop men t of pro curement  or  sto ck pi lin g of  nerve gas.

Fo r some of the  o the r weapons th is  w ould  be more difficult, pa rt ic u
larly pro bab ly fo r r iot  cont rol  ag ents, because in a ny  event rio t con trol  
age nts  would presum ably be p ermitt ed  for  dom estic  u til iza tio n and  f or
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ut iliza tio n pe rhap s w ith in the are a of con trol  o f a n ation  even in wa r
tim e, as was pointed out by Professor Ba xter , so t hat  there  would be 
some p rod uctio n in any  even t o f rio t con trol  agents,  even if  the re was 
an in ternat iona l ban on th ei r sto ckpil ing  fo r use in war .

REQU IRE ME NTS OF EFFECTIVE  INSPEC TIO N

So I  th in k ou r conc lusion is t hat it  w ould be difficult, if  n ot  impos
sible, to  assume that  an effect ive p rohibi tio n wou ld be  based total ly  on 
inspec tion , an d th at  was the purpose of  ou r comments about balanc
ing the degrees  o f veri fica tion  th at  w ould be ava ilab le, and there cer
ta in ly  wou ld be some. An y na tio n th a t would make a major  e ffor t to 
produc e—c ert ain ly ou r coun try  it  is well known th at  I th in k with 
sat ell ite  insp ect ion  and wi th  othe r available mea ns of  insp ect ion we 
wou ld hav e some idea  of  wh eth er agents were  being field tested. I  
do n' t t hi nk  a ny  m ili ta ry  w ould  develo p and use w eapo ns wi thou t field 
test ing them,  so field testi ng  is one place.

Prod uc tio n would be  ha rd  to h ide  to ta lly  a t a m ajor  level. Th e avail - 
ab ilty of  information  f or  th e defens ive  prepa ra tio ns  would  be ha rd  to  
hide. I f  a na tio n was pr ep ar in g its  s old iers  o r maybe its  c ivi lians fo r 
pro tec tion a ga inst agents,  th is  would be ve ry h ar d to  hide .

Presu ma bly , any na tio n th at  was pr ap ar in g to  launch an att ack 
wou ld pro bably  conside r it  wise to prep are its  m ili ta ry  and civ ilians 
fo r de fense in case of an at tack  of re ta lia tio n a ga ins t them .

So I  thi nk  th is  overall ans wer to your  question is clearly 100 pe r
cent , abso lute  as sura nce  th at no agen t o f any  kind  is b ein g m ade  is u n
like ly. W ha t we rea lly  need  to  do is to  w eigh  the degrees  o f veri fica
tio n t hat w ould be r easonably possible again st t he  risks o f go ing  ahe ad 
wi th the prog ram of escal ating  or continuing  the th re at  of  chemical 
wa rfa re.

CO NT INUE  DEFEN SIV E PREP ARATION S

Mr.  du  P ont. L et ’s assume th at the oth er side is indeed  producing. 
W ha t is  the  cor rec t resp onse on our  side?

Mr.  P rice. I  th in k o ur positi on at  the mom ent would be, too , that,  we 
wou ld ce rta inly  con tinu e defens ive  preparati on s. As you know, when  
the Pr es iden t announ ced  the  a bandonment of  ba cteriolog ica l wa rfa re , 
one reserv ation  was we wou ld con tinue t o do in ves tigations th at  would  
pr ep are to defend  ag ains t biolog ical weapons th at  might  be used 
ag ain st us. Clearly  I  could see no  reason  a t all  w hy a pro hib ition , fo r 
example, even much fu rthe r down th e line  t ha n the Geneva protoco l, 
the proh ibi tio n ag ain st th e man ufac ture  and  stockpil ing  of  chemical 
weapons, wou ld necessarily precl ude research  and dev elopment  and 
stockpil ing  of  pro tec tive mea sures ag ain st chemical wa rfa re , so th at  
one would c ert ain ly  have th a t ca pabi lity av ailable.

The second point , of course , is th at  we have m any  o ther  ve ry vigo r
ous m ili ta ry  measu res th at  can be t ake n. I  th in k it  is pr et ty  c lear t hat  
we don’t ant ici pa te a ta nk  by tank , ta nk  fo r tank  deterrency in  Eu ro pe; 
the Com munis ts ha ve a f ar g reater  tank  force i n E urop e th an  the W est  
has. Th e de terre nt  there is t he  nucle ar de ter ren t, and th at is a de ter 
re nt  of some con side rable potency.  The question th at we raise is 
wh eth er t hat  de ter rent  is a sufficient de ter rent  to negate the  significance 
of  chem ical wa rfa re  weapon f or  weapon deterrence.
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]\Ir. du  Pont. Thank you. My time has long since expired.
I tha nk the Chairman.
Mr. Z ablocki. Mr. Fraser.

LEGAL CONSEQUENCES OF ADO PTING PROTOCOL

Mr. Fraser. Thank you, Mr. Chairman.
Professor Baxter, I would l ike to be clear in my own mind as to 

the legal consequences of adopting  the 1925 protocol with reserva
tions. As I understand i t, what you say is tha t i f another country ob
jects to our reservations, this renders the protocol null and void for all 
purposes as between those two parties ?

Mr. Baxter. .Yes. It  is very much like the law of offer and counter
offer. The reservation constitutes a counteroffer, and it is accepted by 
silence on the part of the other states to which it  is directed. If  an 
objection is raised to the reservation, there are two possible conse
quences. One is that trea ty relationships do not exist as to the par 
ticula r provision affected by the reservation, the res t of the instrument 
entering into force between the two states. The other  is tha t the instru
ment as a whole will not be in force as between the reserving and the 
objecting states.

The Geneva protocol is so short and so highly integra ted an instru
ment tha t i t is very difficult to think o f segregating out the  provision 
which is affected by a reservation and saying tha t th is will not be in 
force but tha t all of the  rest of the protocol will be. The reservation 
actually goes to the very guts of the  obligation—the type of chemical 
agents which are covered by the protocol.

EFFECT OF SOVIET OBJEC TIO N

So the  effect of a Soviet objection, for example, to a U.S. reserva
tion on this score would be t ha t the Geneva protocol would not be in 
force as between the United States and the Soviet Union.

Mr. F raser. I s that the  necessary result, or  the likely legal construc
tion, say, the Internationa l Court of Justice  might  place on it?

Mr. Baxter. I think  th at is fa irly clear, sir, because there has been 
an actual case in the International Court of Justice  on this question. I 
am basing my present remarks on what is said in the Geneva Con
vention on the Law of Treaties of 1969, which is not yet in force as to 
the United States but is regarded as a good statement of existing 
law.

Mr. F raser. Le t’s follow that  for a moment. Assume that the Soviets 
object to our reservation and under the reasoning you have advanced 
this would then mean that both the United States and the Soviet 
Union would regard  the whole protocol as unenforceable as between 
the United States and the Soviet Union. Wha t about the other con
trac ting parties or signatories?

Air. Baxter. The protocol would remain in force as between the 
United States and all those states which raised no objection to the 
reservation.

Mr. F raser. How about with respect to the Soviet Union and other 
parties?
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CO MPL EX  PA TT ER N OF BI LA TE RA L RE LA TION S

Mr.  Baxter. W ith  respect to the Sovie t Un ion  and othe r partie s, the  protocol would rem ain in  fo rce  in t he  ter ms  in which i t was r atif ied 
by the Sov iet Union , th at  is to say, wi thou t the rese rva tion . I t is a complex pa tte rn  of bil ate ral  rel ati on sh ips  th at  is set up.

Air. F raser. I  see.
Air. B ing iiam . AVould the  gen tleman yield  brief ly ?
Air. F raser. Yes.
Air. Bing iiam . I would like to say un fo rtu na te ly  I am on a m ark up 

in anoth er committee and  I  will have t o leave. I  ha ve read these s ta temen ts and listened to some o f the  test imony and I am mos t impressed 
wi th both of the  statem ents . I  would  lik e to  expres s my th an ks  to these  witnesses fo r thei r con trib ution.

Th ank you.
Air. Z ablocki. Proceed , Air. F raser.
A lr .F  baser. I  th ink t hat  ans wer s my question. You alr eady  said t ha t 

if  no oth er contr ac tin g pa rty  or  sig na tory sta te rais es an  obje ction, the n the  trea ty  is reg ard ed as modified as between the  Un ite d State s and  those  pa rtie s.
Air. Baxter. Th at  is righ t.
Air. F raser. B ut  as  be tween  th emselves , how does th e mat ter s tan d ?Air. B axter. As between themse lves------
Air. F raser. S til l the o rig ina l?
Mr. Baxter. T he  G eneva protocol appli es in its  o rig ina l form .

IN TERN A TIO N A L OBJE CTI ONS TO U .S . RE SERV AT IONS

Alight I  add one more  po int  to thi s?  I f  anoth er cou ntry were to object to  the U.S . reserv atio n, th e pos sib ility is sti ll open  th at  the  
Un ite d State s could wi thd raw  its  res erv ation at  t hat tim e, especial ly if  it saw th at  a lar ge  numb er of sta tes  were rai sin g objections  and 
that, thes e were  possible user s of  chemical age nts  in wa rfa re . Up on recons iderati on,  we migh t conclude th at  the  reservatio n is, perha ps,  
no t as im po rta nt  as we tho ug ht  it  was, wi thdraw  the reservatio n and , the ref ore , ra ti fy  clean.  All of  thi s, of course , would call fo r a new con sidera tion  of  the  matt er  by the Senate.

Air. F raser. Yo ur  objectio n to the w ay the  S ta te De pa rtm en t is pro 
ceeding is th at  it leaves  the  U.S . pos ition in doubt. You  chara cte rize 
th is ful l rat ific ation , bu t wi th the Un ite d State s ha vin g made a sta tement as to in terp re ta tio n th at  pre sum ably has  no legal force?

Air. Baxter. It  has  no legal  force in the sense of  giv ing  ful l legal pro tec tion  to the Un ite d Sta tes . Tha t is to say, if  the mat ter were ever  
to be lit igated  o r discussed in any  forum  which could reach a decision 
on the  ques tion,  the  U.S . pronouncemen t would be sim ply  “one man’s opinion” and  wou ld ca rry  no in ternat iona l legal effect.

Air F raser. I assume, however, th at  if anoth er  St ate decided to 
use e ith er  herb icid es or tear  gas again st the  U ni ted  S tates,  th e Un ite d 
Sta tes  pro bably  could  not be he ard  to say th is was a vio lation of  the 
protocol since we ourselves wou ld hav e render ed an opinion san ctioning  such usage.

Air. B axter. Yes. s ir.
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PR OB LE M OF FI EL D T ESTIN G

Mr. F raser. D r. Pr ice , you refe rre d to the  prob lem of field testi ng  
the  bina ry  chem ical weapon. Do you know  wh eth er it  has been field 
test ed ye t ?

Mr. P rice. I believe there ha s been some field tes tin g,  maybe  one 
weapon  has  been tri ed , b ut  I  am n ot  certa in of t ha t. I  believe t hat  I  r e
member Dr . Rob inson say ing  i n his  pa pe r th a t the re has  been a very 
small amou nt o f field test ing done.

Mr. F raser. Gener ally spe aking,  the  Defense De pa rtm en t is rel uc
tant  to proceed wi th produc tio n of a system th at  has  not  been field 
tested.

Mr. P rice. Tha t would norm ally be the  case, yes, sir.
Mr. F  raser. I s th ere  a p rac tic al problem  th at  the re is no feasible  way 

to te st it  except  pe rha ps  by sim ulation, or  som eth ing  just s ho rt of actual 
full -sca le field  tr ia l ?

Mr. P rice. We ll, my own pro fessional  opinion on th a t wou ld cer
tainly be that  one  cou ld devise  a system  f or  te sti ng  these t hin gs . T here 
have  been ma ny test s of  chemical agents perfo rm ed  and  to  the bes t o f 
mv knowledge there has lieen only one fa ir ly  serio us inc ident, th e one 
which kil led  the  several hu nd red sheep.  By and lar ge  th e field testi ng  
can  be done  w ith  an absolute min imu m of risk , if  it  is ca ref ull y con
ceived and  ca rri ed  out. I  wou ld th in k th is  w ould  c ert ain ly  be possib le 
fo r the  bin ary mixtures.

RELIA BIL IT Y  OF  SI M U LA TIO N  TE ST S ON  BIN ARY

Sim ula tion is som eth ing  that  I  am fa ir ly  s ure  most mili ta ry  officers 
wou ld be a lit tle  r eluc tant  to  accept  e nti rel y as a t ru e test  o f the  s itu 
ation. Since these weapons  necessa rily  will ca rry  lig ht er  paylo ads I  
would th in k the y would want to  be  absolu tely  ce rta in  t hat  t he  load it 
could  ca rry wou ld be effective. I  have no t ha d close conta ct wi th  the 
mili tary  fo r a numb er of yea rs, bu t when I  was active wi th the ACS 
Advisory  Com mitt ee of  t he  Che mical Corps  it  was cle ar th at  testi ng  
was an im po rtan t par t of the develop men t, and th at  te st ing was done 
wi th a live  agent in orde r to  be absolu tely  ce rta in  of  the  effects th at  
could lie produced.

Mr. F raser. Are you general ly fa m ili ar  with th e natur e of the bina ry  
system ?

Mr. P rice. I  know the  chemical na ture  o f th ese th ing s, yes. sir.
Mr. F raser. I th in k it has been ind ica ted  t o us that,  w hile the re are  

some advanta ges to the  bina ry  syste m in the  safet y of  t ra ns po rtat io n 
and s torage , t ha t as an effective agen t i t may  not be as effective as t he  
weap ons stoc kpi led.  Do you know  wh eth er they  m ay be t rue?

Mr. P rice. T wou ld th in k there wou ld be two possible reasons to 
su pp or t th at  kin d of an opin ion.  One would be t ha t in orde r to  have a 
bina ry  weapon you h ave  two chemical age nts  th at  mix  toge ther  dur ing 
the  fl igh t o f a shel l, f or  example, o r th e dr op ping  of a bomb to  produce 
the  nerve gas. It  also produc es an innocuous by prod uc t at  th e same 
time and, of course, you hav e to  c arry  that innocuou s byp ro du ct  a lon g 
with you. You also hav e to ca rry  alo ng the  mixi ng  capabil ity , and it  
has  to be very effective mixin g to ca rrv  out th is  chemical rea ction  in 
the  sho rt tim e of the sho oting o f a shell and  the dr op ping  o f a bomb. 
So you have  a con side rabl y lower we igh t of  to ta l agent th at can be
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delivered to a t arget for a fixed weight of a shell or a bomb because 
of the byproduct tha t will be wasted and because of the mixing equipment that  is necessary.

CH EM IC A L SY N T H ESIS

I would assume, but I don’t know this for a fact, tha t there may be 
some effective G agents, nerve gases, which may not  be rapid enough 
for chemical synthesis to  accomplish this in the munition. There are 
some tha t for which the synthesis can be effectively GB and GV, I  guess they are. This can be done.

I would presume, although I again am not absolutely famil iar with 
all of the details here, that  there would be some G agents for which the 
chemistry would not be sufficiently f ast and clean-cut to do that syn
thesis in the few minutes of flight, so you would have that limitation. 
You might not have all the G agents, all of the nerve gases available in 
the arsenal as effectively as i f you could synthesize them all ahead of 
time, and you have the weight of delivery problem.

Mr. Fraser. This is essentially nerve gas tha t we are speaking of,
Mr. Prtce. As far  as I know tha t is the major one. I don’t think  

there is any reason why some other agents could not have this  capa
bility, but the safety feature  is particularly impor tant for the nerve 
gases becauses of their  extreme toxicity even through  the skin. You 
don't even have to inhale a nerve agent to he killed by it, just  a drop on 
the skin is enough. So it is a sufficiently lethal agent if you are 
unprotected.

LA CK  OF FI ELD TES TI NG

Mr. F raser. Do you have any notion as to why the Defense Depart
ment is asking for money for production in the absence, or at least 
what appears to he the absence, of effective field tests?

Mr. P rice. I must say T cannot support tha t statement, Mr. Fraser. 
T don’t know what thei r field testing is.

Mr. F raser. One other wutness who appeared to be knowledgeable 
indicated tha t he believed tha t there had not been field testing.

Mr. P rice. Tha t may be Dr. Robinson, whose statement is also the 
one that  T was relying on, I am not sure.

Mr. F raser. I  think  it was Mr. Pittaway. I don’t know if  you are 
famil iar with him.

Mr. Prtce. No, I am afraid I don’t know him personally, and I 
really have no personal knowledge on which I can support or deny 
tha t conclusion.

Mr. Fraser. One last question. Is i t quite clear that the elements tha t 
are used in the binary system are perfectly safe p rior to being brought 
together ?

Mr. Price. Well, they are not what I could call total ly innocuous 
chemical compounds in every case. L et me just make sure I get the 
initials  r igh t for these agents. GB, th e two components a re difluoro
methane phosphine difluoride and isopropyl alcohol. Isopropyl alco
hol is innocuous, it is a rubbing alcohol.
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COMPLEX PHOSPHOROUS COMPOUND

Th e m ethane pho sph ony l difluor ide  wo uld  be a very  undesi rab le ma 
terial  to  be exposed to. I t  wou ld be corros ive and high ly  ir ri ta ting , 
and if  any  of my stu dents  were wo rking  wi th  it  I  wou ld make sure 
they  worked wi th it  w ith  ca ution in a hood.  I t  is  by  no  m eans as tox ic 
a substance as the agent  produced, bu t it  is no t innocuous.

Th e components fo r the bina ry  V X  are very inno cuou s mate ria l, 
su lfur  and a ra th er  complex pho sph oro us com pou nd which  I  believe 

< wou ld be rel ative ly innocuous.  So I guess  I  wou ld conclude th at  fo r 
these two age nts  one of th e comp onents wou ld be ra th er  co rros ive,  one 
wou ld be susceptibl e to  hydroly sis ; th at  is, it  wou ld no t be a stable  
compound b ut  it  would not  be a comp ound that  I  wo uld  be par tic ul ar ly

* wo rried  abo ut my stu dents wo rki ng  wi th in th e lab orato ry. So there 
is only one ou t of those fo ur  compounds th at I  would  conside r to be 
som eth ing  th at wou ld be necessary to  hand le wi th  some care in  the 
lab ora tory.

Mr. F raser. I  am infor me d by staf f t hat  ap pa rent ly  th ere were  two 
shel ls tes ted  i n 1969 b ut  no ne since  because of a congressio nal  ban. In  
your  experience would  th at co nst itu te adeq uat e field te st ing ?

Mr. P rice. I n  t he  ligh t of all  of the test ing th at  has been  done on 
the finished age nts  I  w ould thi nk  th at the ma in th in g th at they  w ould 
wan t to  be ce rta in  of is th at the  shel l ha d been des igned prop er ly  so 
th at the chem ical  rea ction  was comp leted by th e tim e of  ar riva l, and 
I  wou ld th in k you wou ld find th a t ou t fa ir ly  qui ckly an d fa ir ly  
easily .

BIOLOGICAL EFFECTS OF AGENT

Th e biological effects of  the agen t hav e been  thorou gh ly  exp lored 
an d ea rli er  te sted so it is no t as t ho ug h you wou ld be test ing de novo 
an en tirely  new agent. I  hope th at  is clea r. You are  us ing  the same 
chem ical  agent , it  is the same compound th at exists  in  the ex ist ing  
stoc kpi le, it  is merely  th at you  are  now syn the siz ing  it  in  fligh t in 
stead o f syn the siz ing  it p rior  to flight.

Mr.  F raser. Than k you, M r. C hai rman.
Mr.  Zablocki. Mr. Thomson.

* Mr.  T homson. Dr . Pr ice , I  wond ered if  you wou ld answer the  ques
tio n you  pose in  y our test imo ny.  Ju st  how signif icant to ou r na tio na l 
sec uri ty is possession of  chem ical  weap ons by  a po ten tia l adversa ry  ?

Mr.  P rice. Well, my p ersonal view is t hat th at  i s a rel ati ve ly small
* th reat , and by rel ati ve ly I  guess we hav e to define  it  com pared to 

nucle ar weapons. Th e th re at  of  the destruc tiv e capacity of nucle ar 
weapons  so enormously  oversha dow s any destruc tive cap aci ty I  could 
ima gine from  chem ical  weapons th at th e nu cle ar t hr ea t, in  my  opinio n, 
is overhew lming,  so I  don’t v iew them as a major  t hr ea t in a su rpris e 
att ack .

W ith an enormous weigh t o f weapons you  m ight  wipe  ou t a  sub sta n
tia l numb er of Americ ans , bu t sti ll only  a fra ct ion of  th e numb er 
th at  wou ld be wiped ou t b y t he  p oten tia l of  an all -out nucle ar att ack . 
So I  conclude th at it  is a rel ative ly sma ll th re at  th ere .
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US E OF  PR OT EC TIVE  CL OTH IN G

The other thre at tha t the milita ry worries about as opposed to  the thre at against  the civilian population of the United States is tha t the 
use of chemical agents against the milita ry in the field would force them to use protective clothing. They would be adequately protected.There is excellent protection available for, I guess, all the known chemi
cal agents; but, it does re strict or circumscribe the activities of your milita ry to some extent to have to zip up in a protective suit. I t is considered by the military to be a detrimen t to their  military capability * in the field to have to suit up if  the opponents did not have to suit up.I can't be convinced tha t th at is a major problem, but it would be a relatively minor factor in a military engagement if  our troops were forced by enemy chemical attack to sui t up and the opponents did not. * This is a statement that  was made, for example, by Colonel Dismore at the symposium on chemical weapons in Los Angeles.

I find it hard  to believe that this would be likely, however, because in any military engagement under those circumstances it might be rather unwise for the chemically offensive group to assume tha t their troops would be total ly unexposed to the agent. If  they are going to 
use this as a surprise effort to take over some te rritory, for example, or if the weather conditions changed and blew some of the cloud their way, they would certainly have to be prepared to protect themselves against thei r own chemical agents. Thus, it would l)e a rather  
limited kind of  target where this  inhibi tion would be a serious one to the attack  group.

Mr. Thomson . Wha t are the hazards of field testing? Are the 
problems for the civilians ?

FI EL D TE ST IN G OP ER AT IONS

Mr. Price. Well, my honest opinion is th at with any kind of in telligent operation, and I think our Army has used reasonable intelligent operations in the field testing, the field tes ting has minimal hazard— it got away once and killed some sheep. I thin k the real political furor  about the nerve agents came not from field testing but from the possi
bility tha t some of the outdated weapons were going to be shipped by « rail and there, of course, exists the possibility of a railroad accident.
As you know, there have been accidents in which normally shipped toxicants and lethal chemicals have been spilled and have caused evacuations of large areas of a city or town. I would think t ha t the ship- • ment of the live agents probably poses a greater threat to the civilians than the testing program.

Mr. T homson . Well, Professor Baxter , I was just wondering what you would think would be the result if the Senate, for  instance, eliminated the exclusion for chemical herbicides and passed good, favorable action and sent it to the President. What would be the result?
Mr. Baxter. Mv understanding, sir, is that  your question relates to a clean ratification of the Geneva protocol by the Senate. That is to say, the Senate would not accept any reservations or any understandings or irritant chemicals or herbicides.
This really requires two aspects of the matter to be considered.One is if there were actually a reservation framed by the executive branch and the Senate were to reject it, then it would lie in the dis-
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cretion of the Presiden t whether the. United  States would deposit an 
instrument of ratification of the Geneva protocol or not. As I think  
you are aware, sir, even af ter the Senate has acted, the President is 
under no obligation to deposit any instrument. li e remains a free 
agent. If  he does accede or adhere to or rat ify  the treaty , he must 
do so in the terms approved by the Senate but he need not do 
anything.

SEN ATE  OPT ION ON PROTOCOL

• If  the Senate were simply to state tha t it did not share the under
standing of the executive branch, then there would be a more com
plicated situation. I would suppose th at if the  Senate desired to make 
sure tha t the coverage of the Geneva protocol extended to tear gas

• and to chemical herbicides, the apposite way of going about this 
would be to add an understanding on the par t of the Senate tha t 
chemical herbicides and irr itant gases are covered by the Geneva pro
tocol. The President would, i f he were to deposit the instrum ent of 
ratification, have to include that  understand ing in the  instrument, but 
the President might say tha t these are unacceptable conditions ana 
conclude tha t the United States should not become a party  to the 
Geneva protocol. There  is nothing other than  the exercise of political 
pressure that the Senate could do about tha t, sir.

Mr. Thomson . No appropriation?
[Laughter.]
Mr. B axter. Sir, you are wiser in these matters  than I am.
Mr. Thomson . Wha t about the herbicides we had? We opened

these hearings with the discussion of the dangers of the herbicides. 
Are they more objectionable than the gases or equally objectionable, 
or what is the standing  relat ing to herbicides?

Dr. Price.
VARIETY OF G AGEN TS

Mr. P rice. Well, there are a variety of different G agents that can 
bo used as herbicides, and most of them do have toxicity against hu
mans and animals. Under some circumstances they would be lethal to 
humans. Under the circumstances which they are generally used they

• probably have a minimal lethal ity or toxicity to humans, but do 
have a toxicity against plants.

So it is again a question of trying to draw a line as to  when is a 
chemical toxic enough to be called a chemical warfare agent. There

„ are many herbicide agents which are highly toxic to humans but  which
are classified as herbicides because they don't have the other at tri 
butes that  make them useful in a combatant situation as a chemical 
warfare agent. So the lethali ty alone is not the only crite ria tha t 
is used to decide whether an agent is a useful chemical warfare agent, 
but certainly many of the herbicides are quite lethal compounds 
when they are administered to humans under the right conditions.

Mr. Thomson . Do they get to humans throu gh a chain like fish 
and fowl and-----

Mr. P rice. Most of them are not stable compounds like DDT which 
goes through  tha t kind of scheme, but there are many agents that  
have been used in agricul ture which could be called herbicides and 
others tha t have gotten to humans by accident—either to the man
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who is apply ing  the agent to his crops or through improper cleaning 
of  the crops when they come to be used. So it  is per fectly  possible 
that  the herbic ides can have  deleterious effects on humans and there 
sti ll is a considerable dispute about  how serious may have  been the 
genetic  effects on the unborn babies from the herbicides tha t were 
used in  Vietnam.

CO NTI NUAL GR AD ATIONS OF CH EM IC AL S

So in my opinion it  gets to be very  difficult even for  chemists to 
draw  sharp lines. Yo u could pick a compound way over here as safe 
as a herbicide and you could pick some other herbicides discarded 
because they  are too toxic to man and animal to use, and there  are 
these continual gradation s of chemicals tha t have different degrees of 
tox icit y to different species and even to different ind ivid uals  of  the 
same species.

This is w hy we come to the conclusion tha t i t would be much cleaner 
to eliminate all of  these chemical weapons instead  of  try ing to draw  
some kind of  lines which would be at the ver y best somewhat arb i
tra ry,  and where there would certain ly be compounds tha t would be 
ver y close to the borderl ines on each side. Yo u could pick compounds 
that would be clearly on the safe  herbic ide or the safe  riot control 
side, but there would be other  compounds tha t other nations mig ht 
try  to use and call herbic ide or a rio t control agent tha t wou ld be 
much closer to the borderline than other  compounds. It  is for this  
reason that  we find it ver y difficult to say  th at you could draw  a clean, 
sharp line between these different types of  chemical  agents and that 
we believe they  should al l be included in the ban.

Mr. T homson . Than k you  very much.
Mr. Z ablock i. Mr. Biester.
Mr. B iester. Thank you, Mr. Chairm an.
Most of my questions actual ly have been offered and responded to 

already.
I wonder if  I mig ht ask how long some of  these gases surv ive in the 

area in which  the y— let ’s take  the binary  system, the area in which 
they combine and express themselves. How  long  does t hat expression 
last and how wide an area does it  cover ?

NE RVE GAS ES VA RY  IN  VOLATIL IT Y,  PE RS IST EN CE

Mr. P rice. I  presume tha t is addressed to me, Mr.  Biester. I  think 
that the answer to tha t question is tha t it can vary enormously even 
for  the fam ily  of  nerve gases, and they  va ry  greatly in th eir vo lat ilit y 
which  affects their  persistence. I f  it is a hig hly vo latile agent like  GB is, 
it would vapo rize fa ir ly  quickly  and would be persistent for  a matter 
of minutes or hours at the very most.

There are other much less volatile and more chemically  resistant 
agents which would certain ly be able to exist  for  days in a particu lar 
area, so that the v ola til ity  and chemical resistance would determine its 
stabili ty in water, for example, whic h would be a very im portant factor. 
In their persistence they  are exposed to water  and hydrolized. Th at 
would be one w ay they  could be destroyed. Ano ther way  is to volatize 
and disperse.
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As fa r as the extent to which they can be spread, they are not what 
yon would call very widespread. I suppose an artill ery shell would 
cover an area at the most in the range of 100 yards or so with 
materia l if  you tried  to spread it too thin. That is one of the kinds of 
things  t hat  testing has tried  to design, how can you get a maximum 
lethal dose out of a fixed amount of material. In effect, if you spread 
it too th in it is not toxic, not  lethal, so you have to try  to tailo r the 
dissemination with the lethal effect of the  agent and for nerve agents 
you could disseminate it more widely because it is so much more

• toxic than say mustard gas or some of the older toxic agents.
Mr. Biester. I  take it  from the military standpoin t the object would 

be not to have i t be lengthy in terms of its duration in time for the 
set to occupy a portion of the  field. The  ideal result would be to have

•  it go in and have it active and then have it dissipate with the forces that 
would occupy tha t section.

Mr. Price. That would be one use, but on the o ther hand if  you were 
retreating  you would like to deny the  terri tory  to the enemy as long 
as possible, so you have a need to nave both kinds available.

Mr. Biester. I was thinking of occupying.
You have mentioned toxic but not lethal. Is  it feasible to find too this 

kind of reference so that  it is toxic but not lethal ?
Mr. Price. Toxic means any deleterious effect on the body. Even 

riot  control agents you would list as toxic, as they cause vomiting, 
blistering, or cause an undesirable effect, but are not  killing.

Mr. Btester. Are not killing.
Mr. P rice. Cer tainly there are incapacitating agents  which are toxic 

but not lethal  to the ma jority of the people to which they are  exposed.
Mr. B iester. In my mind I can put together I  guess the reasons for 

the use of toxic but not lethal or some kind of disabling gas is really 
not useful in warfare because one can take steps which prevent its 
being effective on one’s own troops and, therefore, there is a kind of 
100 percent defense agains t it and, therefore, not used. Am I correct 
about that?  Is t ha t the reason we didn’t use the disabling gas because 
it is possible for each side to receive approximately 100 percent of de
fense against it ?

•  DEFENSIVE MEASURES ON NERVE GAS

Mr. Price. I really would not believe that tha t is the best way to put  
it, Mr. Biester. I think tha t there are extremely effective defenses to

• the nerve gases in both the protective clothing and an  injection given 
within 20 or 30 seconds will counteract the effect of the agent. So there 
are good defenses against  the most toxic agent, the nerve gases.*

If  you get some mustard gas on your skin and it is there for a minute, 
I don’t know any way you are going to prevent t ha t from becoming a 
burn that  is going to take a month or two to cure. We did a lot of work, 
and my mission in World  War  II  was a defensive mission to try to find 
ways to defend against tha t, and once that had chemically reacted 
with your  skin there was just no way to repair th at damage. Protect ive 
clothing was protection against i t, but  once exposed there was no way

♦See appendix, page 242, Study on “A Vaccine Against Organophosphorous Poisoning.”
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to neutralize. If  you get it fast enough you can neutralize it, but i t has to be within a few seconds, literally.
Mr. Blester. Supposing we were to use a disabling gas, not  lethal but d isabling on the first or second day of the battle. By the third day 

the defensive forces would be in a position to apply clothing and masks and other kinds of protective material which would generally mitigate 
agains t the effectiveness of the gas. Is th at correct?

DIF FE RENCE BET W EE N IN CA PA C IT A TIN G  AN D LETHAL GASES •
Mr. Price. Tha t is perfectly true. There should be ways to defend against any kind of incapacitating  or lethal gas. W hat I didn’t say 

was that  I  don’t see any way I could distinguish in my mind between a difference between an incapacitating  gas as against a lethal gas. *Of course, if  you gave incapacitating  gases the men might be back to fight a few days later, whereas they would not be if they had been administered a surprise le thal dose.
Mr. B iester. S o , therefore, disabl ing agents as fa r as the mil itary is concerned are impractical ?
Mr. Price. I  know of no uses of them tha t have been made in combat.
Mr. Blester. I  would like to nail this down if I can because you have dealt with defense against gas warfare. I would like to be clear in my own mind that disabling gases are in fact over the long span of dura

tion of a war impractical in effect. If  they are, then there is no point  in our exploring the ir use.
Mr. Price. Well, I  think the thing  th at buzzes around in my mind 

on tha t is tha t the obvious comparison you are making is between 
lethal agents and incapaci tating agents, and I find the distinction 
rather  hard  to make. I think I could devise defenses for my troops against lethal agents just  as well as incapacitating agents. I would 
think tha t the only real util ity of these would be if you could use it 
in a surprise situation so you could catch the  enemy without defenses.

M ORA LI TY  OF CW

Mr. Biester. But you could only do tha t once or twice.
Mr. Price. Presumably, but tha t might be critical in a battle like «trying to take an island from the Japanese  or t aking  Stalingrad  by 

the Germans. This might have been a critical battle, and i f you could have caught them by surprise and won tha t battle it might have 
changed th e complexion of the war. Tha t would be just as true for »the lethal agents as for the incapacitating agents. You would win or 
lose the  battle  with either one, the only difference would be whether 
you actually lost a number of soldiers who would never return  to 
fight another day. In tha t sense you are correct, the lethal agents would be more effective. If  they could be effective at  all, they would eliminate the troops permanently.

Mr. Biester. I suppose I  am asking you to puzzle over something 
that really can’t be solved and tha t is first of all the relevant level 
of morality in terms of uses of  criteria kinds of weapons in warfare.
To say t ha t somehow or other napalm is an appropriate  weapon to 
use to drive an enemy out of a fortified position and disabling gases 
is not, it seems to me, gets us into some very serious moral questions.
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I was thinking in terms of disabling gases because they are impractical 
of effect and lethal gases because they are of impractical effect, and 
because they are fundamentally immoral.

RELATIVE MOR ALITY OF NA PA LM , G AGENTS

Mr. P rice. I completely concur with you on the difficulty of trying  
to resolve this question on any kind of moral consideration. The ques
tion of which agent you are going to use to my mind is almost impos-

* sible to resolve on tha t level. I completely agree with.you that  making 
a torch out of a man with napalm is certain ly no more moral or im
moral than killing  him with a G agent, or with a bullet. I just don't  
see how you resolve the question.

* For  me, I can’t resolve tha t question by tryin g to come to some 
decision that some of these methods of ki lling o r disabling people are 
more humanitarian than others. I come to a very strong conclusion 
on the chemical warfare  agent on a very different basis, and that  is that  
there is before us an agreement to ban these weapons. If  there was 
an issue before you to ban napalm, I  would be just as vigorous to say 
if we had agreed on that let’s agree to ban napalm, but the question 
before us today is whether -we agree to  ban chemical agents.

I think i f you tr ied to resolve that on the basis of trying to resolve 
your own moral views of th is you are going to be in real trouble.

Mr. Biester. It  can’t be done.
Mr. Price. You can't do it, and I would be very hard  put  as to 

how to advise you to do it on moral grounds.

MA JOR  POWER SIGNATOR IES TO PROTOCOL

Mr. B iester. Professor Baxter,  as f ar as reservations are concerned 
I note that  many countries, including some of the major current mili
tary  powers, have signed the protocol with reservations.

Air. Baxter. Yes, sir.
Air. B iester. So th at it would not be an unusual act on our part to 

attach one or two reservations, although I note tha t most of these are 
boilerplate reservations about first use.

e. Air. Baxter. Tha t is correct, sir.
Air. Biester. Do you think tha t it would be appropriate  for us 

to attach a reservation s imilar to th at tha t the Soviets attached  when 
they ratified the protocol or do you think we should avoid those two

* reservations?
Air. Baxter. Well, I think,  sir, tha t it may already be implicit in 

the protocol tha t i t binds a state only as to other parties. This is cov
ered by the familiar form of reservation tha t the protocol apply be
tween the reserving state and the actual parties  to the Geneva pro
tocol, so tha t it is not an obl igation owed to the entire world. So f ar 
as the reservatons concerning retaliatory use is concerned, I think there  
is some value in this. If  one does not have a provision of tha t sort, 
then one gets into a very complex area of the law about what the 
remedies are for violation of a t reaty , especially a treaty relat ing to 
the conduct of warfare.

One must consider repr isals and retalia tion and retorsion and the 
doctrines that internat ional lawyers like to write about in books, and
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it  is very difficul t to resolve the ma tte r. The un de rst an ding  th at  you 
are  res tra ine d only  fro m the fir st use of  thes e weapons does leave a 
soun d basis fo r res ponding  to vio lat ion s of the  trea ty  by the  oth er body.

IM PL ICAT IO NS  OF RESERVATIONS TO PROTOCOL

On the oth er hand , the da ng er  of such a res erv ation  is if  one side 
uses te ar  gas,  assum ing  fo r the mom ent th at  th at  is in vio lation of 
the tre aty,  then  no holds  are  ba rre d so fa r as the adversa ry is con
cern ed ; and the adve rsa ry  can,  wi thin the terms  of the pro hib ition , * respond wi th nerve  gas. T hat  is dangero us.

Mr.  B iester. I qu ite agre e.
Mr.  Ch air ma n, I  ju st  hav e one las t ques tion  of a technica l na tur e.
Ple ase  forgiv e me, Dr. Pr ice , fo r ask ing  t his , bu t ju st  fo r my own * inform ation  why  is napa lm  not  a chem ical w eapon ?
Mr. P rice. Well , th at is a good question, and  I  th in k the  question has also been asked as to  why smoke  is not  a chemical w eapon .
Mr.  B iester. Or smoke, yes.
Mr . P rice. I  guess th at it  sim ply  was no t defined  as such in the  

Geneva  p rotoco l is the  o nly reason  I  could possibly give you. Napal m 
was invented by my pro fes sor  of  che mistry  at  Har va rd , so it  is a 
chemical compositio n. I t  was des igned by a chem ist, bu t it  uses heat ra th er  than  a toxic chemical agen t.

Smoke, I  th ink,  ac tua lly  comes a lit tle  more close to th is because  
smoke is toxic . As you know , many f iremen are  overcome from smoke 
inh ala tio n. There  are  chem ical inh ala tio ns  in mos t smoke, bu t it  was 
viewed as a screen ing agen t and no t as an an tipers onnel agent, and 
I  guess  fo r th at  r eason was no t included. I  w ould  thi nk  both  of these 
wou ld be, I  hope, s ubjects th at w ould be seriously  co nsid ered  by  f uture negotia tor s.

Mr.  B axter. May I  add jus t a word  about th at  ?
Mr.  B lester. Yes.

WEA PON S W H IC H  CAUSE UNNECES SAR Y SU FFERING

Mr. B axter. The sub jec t of  a ban on napa lm  has come up , as you 
may be awa re, in the Un ite d Na tions and  is also un de r con sidera tion  * by the  Diplo ma tic  Conferenc e on In te rn at iona l Hum an ita rian  Law, 
the firs t session of whi ch was held th is  year and the second session of  which will be held  nex t year.

Un de r con sidera tion are a numb er of  w eapons whi ch are  a lleged to  » cause  unnecessary suf fer ing  or to be ind isc rim ina te in th ei r effects— 
fra gm en ta tio n bombs, napa lm , othe r ince ndiarie s. I  th in k even the  
most arden t advocate  of b ar ring  nap alm  has  not s uggeste d th at  nap alm  
fal ls wi thin t he  terms  of  the G eneva protocol.  I  th in k napalm is looked 
upo n esse ntia lly as a for m of  inc endia ry ra th er  th an  as a chemical 
weapon, a nd  fo r t hat  reason as be longin g to  ano the r family.

Mr.  B iester. I  apprec iat e th at  add end um. I  find myself th inking  
in ter ms  of wh at  those who dr af te d th is pro tocol in  1925 mu st hav e 
had in mind in terms  o f t he  ob ject ives  th ey sought and the g rav am ens  
the y hoped to add ress and how margina l a nd  smal l a n impac t on  w hat 
the y were hopin g to accom plish . The ir  pro toco l tu rn s out t o be nucle ar 
weapo nry , no t only  destr oy ing  hu nd red s of tho usa nds of  people at  a
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stroke but by radioactivity embracing millions in a lethal scientific, 
if not pharmacological, way. Napalm, which you just  described, in
cendiary weapons on cities, incinerating  hundreds of thousands of peo
ple—it seems to me your application of this protocol in the face of all 
of that  would be very modest.

Thank you.
Mr. P rice. I would concur with th at comment that it is modest, but

I don’t mean to say tha t it is not important.
Mr. Biester. I don’t mean to leave that impression.

IMPA CT  OF PROTOCOL OX CW USE

Mr. Price. It  is impor tant and there has been very little  use in 
warfare  since that  was drafted  in spite of the United States not having 
ratified it. So it can be given some credit and we ought to make every 
step we can in the right direction.

Mr. Biester. I  think it is modest in the terms of what we have been 
able to use against ourselves since 1925.

Mr. Z ablocki. Gentlemen, the questions were numerous and as Mr. 
Biester has stated, some of the questions he had have already been 
answered as have some of mine.

However, I  would like to pursue a key issue. One of the purposes of 
these hearings is to explore the reasons why the Geneva protocol of 
1925 has not been ratified. We are  also interested in learning  whether 
a ban on chemical agents as provided fo r in the Geneva protocol would 
be injurious to U.S. national security interests.

Professor Baxter, in your answer to previous questions you have 
touched on an issue of concern to me. It  involves a matter I  raised in a 
question to Senator Nelson, who testified before our committee on May 
1. You have stated tha t 90 percent of the agreement would be better  
than  none—in other words, r atifying the  protocol with the exclusions 
requested by the adminis tration is preferab le to not ratif ying the 
protocol at all. My question is whether the Senate could in effect 
amend the referral of the President containing the reservation of the 
Secretary of State ?

CONGRESS, EXE CUT IVE COEQUAL BODIES

Article  II , section 2 of the Constitution makes it quite clear tha t we 
are coequal bodies, the Congress and the President, In asking these 
questions it  is not my purpose to point the finger on the other  body or 
at the executive branch. As a matter of fact, if the executive branch 
were more persistent and more active we would have had a ratification 
of the  1925 Geneva protocol long ago. But  i t seems to me tha t article
II  c learly gives the Senate the  constitutional and responsible role of 
serving as counsellors to the President. What article II , section 2 
says is tha t the  Presiden t shall  have the power, “with the advice and 
consent” of the Senate to make trea ties.” Notice it  says “advice.”

I  bus, as I read it, while the President has the final word in such 
matters  he is not a monopoly negotiator. As you noted, the so-called 
“understanding” or exclusions contained in the Secretary of State’s 
letter was a whisper to the Senate and perhaps not intended to be a 
full-blown interpretation . Would you then agree tha t the Senate 
could take up the Geneva protocol of 1925 and, in its advisory role,

33-74 9— 74------10
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say it  does not share the understanding of the executive branch and 
eliminate the exclusions ? The end result might place the President in a 
difficult position but at least he would have a clear choice.

PO SS IB LE SE N A TE ACTI ON ON PROTOCOL

Mr. Baxter. Yes, sir. I f the Senate were to express its understand
ing on th is matter the President would either have to communicate 
tha t unders tanding as part of the instrument of ratification, or not 
deposit the instrument of ratification. He would be faced with a clear •
choice in such a case.

If  the President should, as I indicated earlier, decide that  this was 
an unacceptable understanding by the Senate, then he would be under 
no obligation to move furth er except insofar as he might respond to *
political pressures.

Mr. Z ablocki. Mr. Baxter, don’t you believe the Executive Depa rt
ment was influenced in its de termination to request exclusions by the 
fact th at we were using herbicides and riot control agents in Vietnam 
at the time. Therefore, the reservation was made to the Senate because 
of the climate at tha t particular time. However, since tha t time changes 
in attitude and circumstance have taken place. Chief among those 
changes it seems to me is the fact t ha t only two nations, Por tugal  and 
Austral ia, supported our position on the 1969 U.N. resolution. Now, if 
the Presiden t was sincere in filing the protocol with the Senate and i f 
he takes these changes into account, he may be inclined to accept 
the Senate amendment of eliminating the exclusions.

t im e  ge ner ate s c hang es in  attit u d e

Mr. B axter. Well, there is no doubt  there has been a great change 
in the climate in which this question is being considered, with the 
ending of the Vietnam war and with the termination of the active 
employment of irr itant gases and chemical herbicides. However, the 
chronology was tha t the United Nations resolution came in 1969 
and the President resubmitted the Geneva protocol to the Senate in 
1970, so tha t that  understanding was already on record.

I think  it  is only fai r to say that a General Assembly resolution of 
tha t sort tends to be highly politically colored, but all law is ulti 
mately political in its origin. In addition to the 3 dissenting voices, 
there were 36 abstentions, which is a convenient way of ducking the 
issue or expressing reservations one way or the other. The matte r is 
thus not absolutely clear.

I would say that a bloc of 80 votes, including many parties to the 
protocol, is rather impressive evidence as these things go. I take it 
too that  the climate in which the Senate could act is a good deal 
more propitious, now that  the war in Vietnam is over. However, I 
am sure that, military people would say—some military people at 
least—that there continues to be a legitimate military use for tear  
gas and a legitimate military use for chemical herbicides. You would 
have to ask the experts about those matters, and naturally their  
views -would have to be weighed in the balance.



141

ALT ERNATIV ES OF SENATE  ACTION

Mr. Zablocki. Th is leads to another point. It  would certainly  be 
more directly defined. The Senate would not necessarily have to com
pletely disagree with the reservation of the Secretary of State but 
could say in certain instances herbicides and riot gases could be 
excluded from the Geneva protocol as interpreted  by both the Senate 
and the executive branch.

Mr. Baxter. Tha t is correct, sir. The Sena'*? could express itself
•  in terms of a declaration  statement , in terpretation , understanding, or 

reservation on “riot control agents” and the Senate could put on 
record what it considered to be the correct interpreta tion of the Geneva 
protocol. The  President, if he wanted the United States to be a party

* to the protocol, would have to accept that information.
Mr. Zablocki. In  your considered judgment there would lie no ques

tion of any problem as far  as the other signatories of the protocol 
are concerned ?

Mr. Baxter. Mr. Chairman, the most I can do about that, is to make a 
prediction, and a prediction which comes without the wisdom of the 
Department of State. Tha t prediction insofar as I do know about the 
subject m atter is tha t there would probably not be objections raised, 
that if there were objections raised they would be minimal in number, 
and that  there would be a fur ther opportunity for the United States 
to reconsider its position if those objections were raised.

NOT TOO LATE FOR SEN ATE TO ACT?

Mr. Zablocki. So it is not too late for the Senate to rati fy the 
Geneva protocol of 1925 at this time ?

Mr. Baxter. I t is not too late, sir.
Mr. Zablocki. We might look back in history, Dur ing our 1969 hea r

ings George Bunn of  the University  of Wisconsin Law School regis
tered some possible reasons why the protocol failed to pass. One reason 
he analyzed was tha t the Army Chemical Services, the American 
Chemical Society, the veterans’ organizations, and segments of the 
chemical industry all opposed it. In addition, the arguments in the 
Senate were that the protocol would be ignored in time of war, and 
tha t in any event poison gas was more humane than bombs and bul
lets. Thus, the protocol was finally withdrawn from Senate 
consideration.

Of course your society’s position has changed but does a similar 
situation exist today in your opinion? Is the climate the same?

Mr. Price. Could I answer just one other point that  we did make 
on our testimony there, and that is the humaneness question. We dealt 
with th at rather gingerly in our statement, but I  would like to express 
a little more my own personal view about that , and tha t is in the ba ttle
field situation I think  one could rationalize tha t chemical warfa re is 
no less humane than  burning a man with napalm or exploding shells 
or what other things.

warfare may involve civ ilians

As the potentia lity for warfa re has now expanded to encompass 
the entire  civilian areas as well, and it certainly has, then the humane-
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ness argument seems to me to be rath er thoroughly dissipated, and 
tha t is one of the essential poin ts tha t we w’ant to make in  our pres
entation  that has led to  the change in th e point of view of the Amer
ican Chemical Society.

Mr. Biester. I f the gentleman would yield, I think tha t is a point 
well taken and a  distinction well made.

Mr. P rice. I  wonder i f I  could comment on the exchanges you were 
just having with Professor Baxter. I would like to register one point 
of view as to why the Senate has not ratified its protocol with the 
reservation expressed by the administ ration, and I  th ink they go to a *
point with which I might differ with my colleague from Harv ard, 
and tha t is whether we are really getting 90 percent o f the package 
if we make those reservations.

I think the po int of view th at led to the lack of action over the  last * 
3 or 4 years was that  the reservations would in fact essentially scuttle 
the inten t of the Geneva protocol. In view of  the fact tha t it is so 
difficult to  precisely categorize a new agent that country x makes, 
if they say i t is a r iot control agent, is it  a riot control agent or is it 
an incapacitating agent, or is it a lethal agent?  I f there  were a reserva
tion of the kind tha t it is in the U.S. administration’s proposal, it 
seems to me tha t any country tha t then wanted to abrogate the  Geneva 
protocol would label whatever combat weapon it wanted to use as a 
herbicide or a riot control agent, and it  would be very difficult to 
argue, if it was a new agent, which classification it should really be 
put  in.

IM PL ICAT IONS  OF PROTOCOL RESERVATIONS

If  tha t were in fact the case, then this reservation might lead to a 
breakdown of the Geneva protocol in the future. If  other nations 
picked up this reservation, i t would then become almost impossible to 
absolutely say in which categories will be placed a new agent tha t is 
now devised. It  was this kind of reasoning, I think,  which led to a 
great reluctance on the part of many people, who believed in the 
Geneva protocol, to accept the reservations tha t were expressed by 
the administra tion.

If,  indeed, it were a clear and unequivocal case of excluding only 10 
percent, and that  was clear and unequivocal, I think  most people would «
accept the proposition tha t we could submit such a reservation; but 
I think  in thinking  about tha t question, I urge you to consider the  
problem tha t would arise in the future  of trying to draw tha t line 
if nation x used an agent which i t said was excluded, and they said it »
was a riot control agent and was, therefore, not included in the Geneva 
protocol but it produced a lot of incapacitation  and fatalities . It  
would lead to a very fuzzy definition, and perhaps not at  all the 90-10; 
it might become almost the other  way around if many nations accepted 
the U.S. position.

Mr. Zablocki. You recall, Dr.  Price, in our colloquy I  inquired if 
the Senate could define the protocol to allow herbicides and tea r gas in 
limited use, for example, in connection with civilian riots or riots of 
prisoners of war trying to escape, or in non-enemy-controlled ter
ritory.

Mr. Price. I like tha t very much. Mr. Chairman, I  did like that.
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BA LA NC E OF  B EN EFI TS----W IT H  OR W IT H O U T  RE SERV AT IONS

Mr. Zablocki. We ge t more  than  90 percent.
Mr. Ba xte r, wou ld you care to comment on Dr . Pr ic e’s obse rva tion  

an d difference wi th  y ou r pos ition, or  wi th your  a nt ic ipat ion th at  you 
wou ld be ge tti ng  90 perce nt of the pac kag e if  th e pro tocol would be 
rat ifie d w ith  res erv ation  ?

Mr. Baxter. T ha nk  you very much, Mr.  Ch air man . I  now realize  
th a t an  at tempt  to  qu an tif y was an un fo rtu na te  figure  of  speech. I

* only me ant  that  if  th ere is a rea l sta lem ate  on some thing  o f th is sor t, 
it  is  bett er  to  g et the Un ite d State s to be a pa rty to  the pro toco l wi th 
a re ser vat ion  than  no t to  hav e th e U ni ted S ta tes  a p ar ty  to  th e p rotocol 
at  all.

* I  qui te agree as to the  problem s to which  Dr . Pr ice has ref err ed . 
Ce rta in ly  there is a gr ea t danger,  if  ce rta in  catego ries  of chemicals 
are  exc luded fro m the scope of the Gen eva  protocol, th at  it  will  be 
very difficult to define wh at con duc t i s permissib le and wh at is im pe r
missible. Th ere  will  be a tend enc y to  escalat ion , wi th str on ge r and 
str on ge r varie ties of  g as be ing  used as the use of  gas climbs upwa rd.  
Th ere  is  a  poss ibi lity  of cheat ing  as well, re la ted to  escala tion as well  
as to th e question of def initi on.

Th en  th ere  is muc h to b e said  f or  th e v iew th at  a  pro hib ition  m igh t 
be cas t in two  words—no gas. Th is  is som eth ing  which sinks into 
peo ple’s m inds , which etches itself , bli ste rs its elf  on th ei r min ds, and 
admi ts o f no com prom ise a nd  no evasion.

a matter of balancing and choice

Ag ains t the si mp lication of  the  “no g as” form ula , which ha s mu ch t o 
comm end it, mu st be w eighed  th e mili ta ry  uses w hich the De partm ent 
of  Defense  would seek to  ret ain . That  is a mat te r of ba lan cin g and 
choice.

Mr. Zablocki. At  th at  po in t would  vapor be a gas ?
Mr.  B axter. Vap or  of wha t ki nd  ?
Mr.  Zablocki. W ould it  be defined as a gas? Th e simple defi nition 

of no  gas, how ab out  vapo r ? I s i t a g as ?
» Mr.  P rice. In  ter ms  of  peop le we sne ak of  chem ical war fa re  as

gas  in  a very loose way,  M r. Chairma n. Most of  th e chemical gases are  
va po rs;  most are a liquid. So t he  te rm  “ gas ,” I  t hink , which P rofes sor 
Ba xter  was us ing , w ould  cover all chem ical agents used  i n wa rfa re.

* Be fore we stop, I  wou ld like  to  add one very str on g supp ort fo r 
an idea th at  was exp ressed by Professor Ba xter , and th at  is the idea 
th at use in wa r would not include  use in te rr itor y con trolled  by the 
Uni ted Sta tes . I  th in k you  mad e th at  po int , th at  the  use of  a rio t 
con trol  agent in a pr iso ner-o f-w ar cam p which is con trolled  by the  
Un ite d Sta tes , t he  use of it in a perim ete r of  a base con trolled  by the 
Uni ted Sta tes , th at  th is  is a kind  of an exclusion th at  migh t make a 
lot  of sense to  define, not  wha t is an a gent b ut  wh at does “ in w ar” mean. 
I  th ou gh t th at  was a n ext rem ely  im po rtan t po int, and might  be  very 
use ful  in resolv ing some of  th e confli ct on the use of  the se agen ts.

ben efit  of research and development

Mr.  Zablocki. Le t me ask a ve ry br ie f quick ques tion.  Some of  those 
who were  no t in supp or t of  th e rat ifi ca tio n say  t hat scien tific researc h
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in defense efforts  req uir e r esearch  and  development of offensive agents. Wo uld  you agree  ?
Mr. P rice . I would th ink the y requir e knowledge of  the possible 

age nts  th at would  be used a ga ins t us , but  I  d on’t t hink  they re qui re the  
develop men t of a defensive  cap abi lity .

Mr. Z ablocki. Th ere  are  those th at will  say bina ry  methods are 
needed to cou nte r o the r na tions  u sing sim ila r systems. On page  8, you  
do sta te th at  some probably have  done  so. Have you any  evidence of 
th at ?

Mr.  P rice . I  have no dir ect  evidence, bu t I could  tell you this, th at  
the  Na tion th at  has done  more work on pho sph orous che mis try than  
any  oth er is the  Russian s, and  if  they do n't  know ev ery thi ng  abou t 
nerv e agen ts, I would be very much s urp rised . So I  think  t hat  they  do, 
indeed, know every thing , bu t I wou ld be very rel uc tan t to accept  the  
pro posit ion  th at  the  b inary weapons  wou ld be more effective t ha n the  
conven tional nerve gases. In  fac t, it is almost qui te the  c on tra ry.

Th e adv antag es of the  bina ry  are  safety , bu t they  do not possess 
gr ea ter effectiveness. They are  pro bab ly less effective on the ba ttl e
field. Th ei r advanta ge  is sim ply  saf ety  in ma nu factu re  and  saf ety  in 
tran sp or tin g them  to the bat tlef ield . The y would, in fac t, be less 
effective on the bat tlef ield  t ha n the conven tional weapons, because you 
would have to pro vide more mu nit ion s to get the same amoun t of 
agent on the  targe t.

CH ANGES  I N  NATURE OF WA RF AR E

Mr.  Z ablocki. M ay I  ask you a very dir ect ques tion.  Dr . Price.  In  
your  test imo ny you not e th at  your  society’s cha nged positi on on the  
Geneva protocol  was a res ul t of  “d rast ic  changes” in  the  na ture  of war
fare . Why do you th in k ou r Government  has  been so rel uc tan t to 
recog nize those changes? I  am also prom pte d to ask, is your  society 
consulted, a nd  if  so, to wh at d egre e ?

Mr. P rice . Consulted by the  Government  ?
Mr.  Zablocki. By the Government.
Mr. P rice . We f or  m any  y ear s ha d a committee th at  was rel ated to 

the Chemical Corps, A me rican Chemical Society Ad vis ory  Committee,  
which esse ntia lly ceased to exi st when the  Chemica l Corps  wen t out  
of existence 10 or a dozen yea rs ago. As fa r as I  know, the  Americ an 
Chemical Society  has  no dir ec t in ter re lat ion sh ip  wi th the  mi litary . 
We clo from  tim e to  tim e get c onsulte d by congressional  committees , as 
on th is  occasion here where  t he  society is consulted, bu t I would say 
th at  to my know ledge any dir ec t consu lta tion th at  we have had on 
th is qu estion has been minim al.

Mr.  Z ablocki. I ima gine the  sit ua tio n would be dif ferent  i f you were 
in agreement  wi th them.

Air. P rice . That  may  be. sir.
Mr. Z ablocki. Mr.  H ar ring to n.
Mr. H arrington. I came in too late , Mr . Ch airma n, to rea lly  ask 

quest ions.
Mr. Z ablocki. I f  you hav e any  ques tions , feel free  to ask them .
Mr. H arrington. Tha nk  you.
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TESTIMO NY HEL PFU L

Mr.  Zablocki. Ge ntlemen , th is has  been a most pro fita ble  ancl very  
in ter es tin g mo rning , and on beha lf of the  subcomm ittee  and myself, 
I wa nt  to th an k you  fo r your  t estimony.  I t  h as been most he lpf ul.  I t 
has injected some view s th at  we presum ed were  the re,  bu t we di dn 't 
hav e them in the record .

Th an k you  again , gentlemen.
Mr. P rice. It  is a p leas ure.

* Mr.  Baxter. Tha nk  you, Mr. C hairm an.
Mr. Zablocki. Th e subcom mit tee sta nds ad jou rned  un til  2 o’clock 

Th ur sd ay  af ternoon, May 9, when  we wi ll h ear th e fol low ing  witnesses  
fro m the D ep ar tm en t o f D efen se : Mr. Amos J or da n,  A ct ing  Assi sta nt

♦ Se cre tar y fo r In te rn at iona l Security  A ffa irs ; Maj. Gen. H.  P. Sm ith , 
USAF,  of  the  Defense In tel ligence Ag ency; Ma j. Gen. P a t Crizer,  
US A,  of the  Jo in t Chiefs  of St af f; and Br ig . Gen. Be nnett  Lewis, 
US A,  of the J oin t Chie fs of  Sta ff.

The subcommittee st ands  adjourne d.
[Wher eup on, a t 12 :08 p.m., the  subcom mit tee ad jou rned , to re

convene a t 2 a.m., Thu rsda y,  May  9,1974.]





U.S . CHEMICAL WARFA RE POLICY

T H U R SD A Y , M AY 9,  19 74

H ouse of R epr esenta tives,
Committee  on F oreign A ffairs,
Subcom mittee  on Nationa l Secu rit y 

P olicy  and S ci en tific D evelop men ts,
Washing ton, , D.G.

The subcomm ittee  met  a t 2 :05 p.m. in room 2200, Ra yb ur n House 
Office B uil din g, Hon. Clement J.  Zablocki  (ch airm an  of  the subcom
mittee ) presid ing .

Mr. Zablocki. Th e subcomm ittee  w ill please come to ord er.
Th is aft ern oon the Sub com mit tee  on Na tional Security Policy  and  

Scientifi c Developm ents  resumes  its  hearings on U.S. chem ical  war
fare  policies. Th e bas is o f these heari ng s are  r eso lut ion s sponso red  or  
cosponsored bv some 46 Mem bers  o f Congress  wh ich  call fo r the  r at ifi 
cati on of the  1925 Geneva  pr oto col  and  a  comprehensiv e review of  our 
na tio na l po licies  in th is  area .

Thus  far  we have h ea rd  tes tim ony fro m intere sted M embers of  Con
gress and a v ar ie ty  o f pr ivate exp erts . Today we sha ll have the views 
of  the  Depa rtm en t of  Defense.

Our  key witness th is  aft ern oon is Hon. Amos Jo rd an , Ac tin g As 
sis tant  Secre tar y of Defense  fo r In te rn at iona l Se curity Affairs . Mr. 
Jo rd an  is accomp anied bv Ma j. Gen. II . P.  Sm ith , U SA F,  Defense  
In tel ligence Ag ency; Ma j. Gen. P.  W. Cr ize r, US A,  Jo in t Chiefs of 
Sta ff ; and  Brig . Gen. Be nn ett  Lewis , U SA , Jo in t C hie fs of  S taff .

Secre tar y Jo rd an , wi thou t objection your complete sta tem en t will  
be p laced in the  re cor d at  th e ap pr op riat e po int and y ou may proceed.

STATEMENT OF AMOS JORDAN, ACTING ASSISTANT SECRETARY
FOR INTERNATIONAL SECURITY AFFAIRS, DEPARTMENT OF
DEFENSE

Mr. J ordan. Tha nk  you, Mr. C hairm an.
I t  is  a pleasu re fo r me to ap pe ar  befo re th is  d ist ing uis hed subcom

mittee along w ith  m y colleagues to  g ive  t he  Dep ar tm en t of Defense’s 
views on the  subject o f the  Ge neva p roto col . Be fore I  tu rn  to  th at  sub
jec t, let  me quickly  review the U.S . pol icy on chem ical  wa rfa re.

In  1969 the Pres iden t set U.S . pol icy in th is  rega rd  when he re
nounced  all biological  warfare , and reaffirmed our lon gs tan din g com
mi tm ent of  no fir st use  of l eth al  w eapo ns an d e xtende d th is  to  in cap ac
itat in g chemical weapons and reaffi rmed ou r des ire to have effective 
in ternati on al  arms cont rol mea sure s in thi s field.

(14 7)
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U.S.  POLICY AND TII E  SOVIET THREAT

I t  is ou r pol icy to re tai n the ca pabi lity fo r chem ical war fa re  in 
orde r to  de ter  chem ical warfare  by a po ten tia l enemy throug h the  
th re at  of ret al ia tio n in kind . We  recognize the  gr ea t effectiveness  of 
thes e weap ons,  and the  sen sit ivi ty of thes e weap ons,  and  the ref ore 
th ei r use requ ires  exp ress  P resid en tia l au tho riz ati on . Th is pol icy has  
been  conceived not in a v acuu m, bu t in lig ht  o f wh at  we be lieve to be 
a serious  th re at  posed by the  Sovie t Un ion's  offensive and defe nsive 
capabil ity  in the  chemical w ar fa re  area . eI t is, b oth  offensively and defe nsively, we believe , th e b est prep ared  
Na tion in the  world  in the chem ical war fa re  realm.  The Soviets con
sider chemical weapons as tacti ca l w eapo ns, and the y form  an  inte gral 
pa rt  of the Soviet Un ion ’s overall capabil ity . They hav e a  very  a ctiv e 4 
active research  a nd  develo pment pro gra m.

We believe th at  the y hav e deve loped sta nd ardiz ed  and stoc kpi led 
hig hly  tox ic agen ts fo r de live ry b y missiles, ai rc ra ft , rockets , an d a rt il 
lery means. Ce rta inly we know th e Sov iet U nio n is technica lly  ca pab le 
of producing  sufficient quantiti es of thes e very toxic weapons  to su p
po rt full -sca le ope rations . An d in th ei r rou tin e mili ta ry  exercises the y 
sys tem atic ally  include practic e in sim ula ted  to xic environmen ts.

THREAT COUNTERED BY RETALIATION CAP ABILITY

In  sho rt, th ei r troops are  well equ ipped and tra ined , hav e the  doc
tri ne  an d the  prac tice in the  use o f chemical weapons. U.S . inte lligence 
agenc ies are  unan imo us th at  th e th re at  is real . We believe  th at  in the  
face of  thi s t hr ea t we need to hav e a capabi lity to re ta lia te in kind. We 
note  th at  since W or ld  W ar  I  high ly  tox ic chem icals  have been em
ployed  on ly again st na tions  wh ich lacked  a  r etal ia to ry  ca pabil ity , and  
defensive tra in ing,  a nd  e quipment.

We believe th at  the pr im ary reason why  chemicals  were no t em
ployed  again st the  Un ite d State s in  W or ld  W ar  I I  was ou r rea dy  re
ta lia to ry  cap abili ty an d our  defensiv e measures .

I rece ntly  looked up  Pres iden t Roosevelt’s very str on g sta tem ent 
du rin g the course of th at  war, whi ch was a clear sig na l to the Axis 
powers of the  te rri ble consequences if the y were  to in iti ate the  uses o f 
chemical wa rfa re . *

We believe t hat  even if  defen sive prote ctive  equ ipm ent  were availa ble  
the  defe nder wou ld be pu t at  a  se rious t ac tic al dis advanta ge  if  he ha d 
only d efensive  means, and if he could  no t su bject the  at tacker  to  a sim-  
ila r loss o f tacti ca l m obilit y and  opera tio na l effectiveness, t he  kin d t hat  
can only  be achieve d by pla cin g the at tack er  unde r the  th re at  of  a 
toxic env iron men t.

M AIN TA IN IN G A DETERRE NT POSTURE

La ck ing  the  capabil ity  to re ta lia te  in kin d, the only reasonable 
alt ern ati ve  to collapse in the  face  o f in iti at ion of chem ical agg ress ion 
again st us wou ld be escalat ion to tac tic al nucle ar weapons. There for e, 
if  we were to  aband on the optio n o f r etal ia tio n i n k ind , we mu st a ccep t 
low erin g the nucle ar thresh old . But  if  we re ta in  th is re ta ili atory op
tion, we bel ieve a p oten tia l enemy will  be de ter red in the use o f chemi
cal weapons, and the decis ion on the uses of  tac tic al nuc lea r weap ons
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would then be not forced by these c ircumstances, bu t based on t he  ov er
all  conflict sit ua tio n and  on the  ap pl icab ili ty  of  nuc lea r weapons.

In  o rder to main tai n th is kin d of a de terre nt  posture , we m ust  have  
a prom pt  a nd  effective employment  cap ab ili ty , which n ecessitat es ade 
qua te and ap prop riate stock piles . I t  is only if  we can  lim it the op 
ponen t's exp ectatio ns of signif icant and tim ely  advanta ge  throug h 
chem ical war fa re  th at we can  exp ect  to de ter , to  min imiz e the temp
tat ion to reso rt to  thi s p rom ising  expe dient.

Ou r stoc kpi le objectives are  based upo n the req uirements stemm ing  
* from con tingency pla ns  of  the  Com mande rs in Ch ief  in th e var iou s

the ate rs as a consequence of  J oin t Ch ief s’ gu idan ce. The se pla ns  con
sider chem ical weapons only  when au tho riz ed  by the Pres iden t in 
ret ali ation . These requir ement s are  subm itte d ann ually . Ou r cu rre nt  
stockpile does n ot fu lly  meet those r equir em ents as we see them.

REASON S FOR T H E  BIN ARY

We do have  p lans, and I  emph asize th ese  a re only plans, to  modern 
ize a portio n of  ou r chem ical war fa re  de terre nt  re ta lia tory  cap aci ty 
wi th bina ry  munitions . As you know, the bin aries are  weap ons which 
combine two  rel ative ly harmle ss chemicals which combine in  fligh t to 
produce a nerve agent. They hav e signif icant opera tional  and saf ety  
adv antage s. Th ei r e ffectiveness as w eapo ns is equival ent  to the  current  
munitions . They use  t he  same agent , the same d eliv ery  means, and are  
designed to  give the  same t ar ge t effectiveness.

They do not c han ge the c ha racte r o f t he  chemica l w ar fa re  stockpile, 
bu t the y do produce effect ive impro vem ents in safety , storage, tr an s
porta tio n, and im po rta nt ly—at.  some p oint—pr ovide  simple,  lowT-cost 
disposal . Da ta  on these nerve age nts  and the bina ry  req uirements fo r 
pro ducin g them have been in th e open lit er atur e since the 1950’s, but 
the  b ina ries a re ac tua lly  f ar  more dif ficult to m anufac tur e th an  pres ent 
chemical munitio ns.

Th e technology  o f com bin ing  the se two  nonletha l ingre die nts  in  th e 
inf light pro jec tile , and so fo rth , is high ly  sophist ica ted ; as a conse
quence,  we do no t believe th at  these rep res ent a temptat ion to 
proli fer ati on .

SU PP OR T FOR  EFF ECTIV E IN TER N A TIO N A L RE ST RA IN TS

No ad minist ra tio n decis ion has  been made as yet on bin ary  prod uc 
tion . Ko d ete rm ina tio n has been made  th at  o pen ai r t es tin g is required.  
Al l test ing of the mu nit ion s in the open env ironm ent  to  d ate  has used 
harmle ss sim ultants.

Th e admi nistr at ion is fu lly  com mit ted  to ach iev ing  effect ive in te r
na tio na l rest ra in ts on chem ical weapons. Th e dra ft  trea ty  whi ch was 
tab led  by the Sov iet U nio n in G eneva in 1972 poses p rohib ition  simila r 
to the Biological We apo ns Conven tion , bu t does not con tain  ver ifica
tion  prov isions.

We have been wo rking  fo r a numb er of  yea rs to  assess th e ver ifi
cat ion  s itu ati on  f or  chemica l weap ons lim ita tio n which is much dif fer 
ent  from th at  fo r biological weapons. We ha d un ila tera lly  renounced  
biologica l weapons. We  were des troyed  biological weap ons and verifi-
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cation, therefore, was not the important consideration, had it  been 
possible at all, of which there was some doubt.

Chemical weapons, we believe, require effective verification and we 
have continued to press in this area at Geneva and in other forums 
because we fully support the notion of effective international re straints  
in this area.

The President has directed extensive annual reviews of our chemical 
weapons policy conducted by the National Security Council Under 
Secretaries Committee, and we have a ma jor review underway at the 
present time. <

AD MINISTRA TIO N’S POSIT ION  ON RCA AND HERBICIDES

With regard specifically to the Geneva protocol, the administra-  #
tion’s position on the status  of riot control agents and herbicides in rela
tion to the protocol is well stated in the report of the Secretary of  State 
for ratification in 1970, and I quote:

It  i s t he  United Sta tes’ unders tand ing of the  Protocol t ha t it  does not  prohibi t 
the use in w ar of r iot  control agents and chemical herbicides.

This position has not changed.
Riot control agents and herbicides have saved American and Allied 

lives in combat and could do so again in future conflict situations.
Tho Department of Defense continues to support  the immediate ratifi
cation of the 1925 Geneva protocol.

We recognize the differences of viewpoint regarding riot control 
agents and herbicides, and th is subject is p art  of the review by the ad 
minis tration at the present time. But we would urge ratification 
promptly to remove any doubt about the U.S. legal obligations, and we 
do believe tha t ratification would be a progressive step toward  other 
arms control measures.

I am ready for questions. My colleagues here will be happy to share 
these questions.

I have a wri tten statement which has been submitted and I  ask tha t 
it be placed in the record.

Mr. Z ablocki. Yes; your statement will be placed in the record a t 
this point.

Mr. Jordan. Thank you. *
[Mr. Jord an’s prepared statement follows:]

P repared Sta teme nt  of Amos A. J ordan, Acting Ass ista nt  Secretary for 
I ntern ati onal Security Aff air s, D epa rtme nt  of D efen se

Mr. Chairman, I am pleased to have  the opportuni ty to appe ar before this  
distinguished subcomm ittee to present the  Department of Defense views on 
House Resolu tions 679 and  710—resolutions  proposing that  the  1925 Geneva 
Protocol be ratified immediately and that  the Preside nt and the Congress resolve 
the  pos ition of the United States on the fut ure  sta tus  of riot control agents and 
herbicides. Prior to reviewing the cur ren t U.S. chemical warfa re policy, it is,
I think, imp ortant  to reemphasize that  the Departm ent of Defense and  the  
adm inis trat ion fully  support ratification of the 1925 protocol.

UN ITED STATES POLICY

Turn ing now to a brie f review of U.S. policy, in 1969 the Preside nt set forth 
the  U.S. policy on chemical wa rfa re as well as renounced  all  methods of biological 
war fare . He reaffirmed the  long standing commitment th at  the United States 
would never  be the  f irst to use lethal chemical weapons and extended  this  policy 
of “no first  use” to include  inca pacitat ing chemical agents as well. I should
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note tha t, like nuclear weapons, chemical weapons cann ot be employed withou t 
expressed auth oriz atio n by the Presiden t. We retain  a chemical wa rfa re capa
bility designed to dete r anyone from using  these  weapons aga inst us or our  
allies. Histo rical ly, the use of chemical weapons in wa r has essen tially  been 
res trai ned  by the threa t of reta liat ion  in  k ind. We believe th at  such a capab ility 
for reta liat ion  continues to serve as  a deterrent to  such use today.

Tins policy has not been developed in a vacuum, but as a carefully  conceived 
response to the poten tial thr eat of a chemical att ack  aga inst U.S. forces o r those 
of our allies.

The Soviet Union and the Warsaw Pa ct represen t a serious  potentia l th reat  
to U.S. forces in Europe  and elsewhere. We believe the U.S.S.R. is bet ter  prepared

•  to opera te offensively and defensively in a chemical warfa re environment tha n 
any othe r natio n in the world. They consider chemical weapons to the  tac tical 
weapons and  subject to the same type of controls as nuc lear  weapons; the ir 
mil itary doctr ine views chemical munit ions as an inte gra l pa rt of the  U.S.S.R.'s 
overall capabi lity. They mainta in active  research  and  development  programs

•  on offensive and defensive aspec ts of CW. We believe that  they have developed, 
standardize d and stockpiled highly toxic chemical agents for dissem ination by 
tac tica l missiles, aircra ft, and ground systems such as rockets and art ille ry. The 
Soviet Union is of course technically capable of producing all known toxic agents 
in mil itary  significant quantit ies sufficient to supp ort full-scale  operat ions. Pact 
major mili tary  exercises routinely include prac tice  in a simulated  toxic environ
ment (chemical-bio logical-radiological) and  tra ining of chemical forces includes 
toxic agen t exercises. Soviet forces are  well-equipped and  tra ined to opera te in 
a toxic environment, eith er of the ir own crea tion or if used aga ins t them. The 
U.S. intelligence community agrees th at  this threa t is real.

I might add here  parenthet ical ly th at  during the October 1973 wa r in the 
Mideast, it  became clear  th at  the  U.S.S.R. had  provided the  Arabs with CW 
defensive equipment. Of course, no chemical weapons were used dur ing  the 
conflict. I t is significant that  a substantial qua nti ty of passive chemical defensive  
equipment was provided. The captured m ateri el shows us tha t new Soviet combat 
vehicles have pressurized crew compartments and sealed por ts for crew tiring. 
I should stress, however, th at  the re were no indications at  a ll th at  the U.S.S.R. 
provided her  Mideas t allies with any offensive chemical capability. However, 
both I srael and  Egypt have the  technical  cap abili ty to produce chemical  weapons.

CH EM ICA L WEAPO NS RATIONA LE

Since World War I, highly toxic chemicals  have been used only against  na tions 
that  did not possess a capability  to ret ali ate  in kind and adeq uate  defensive 
equipment and training. It  is generally concluded that  a U.S. capa bility to 
retali ate  in kind and  in full measure, including defensive measures and  equip
ment, was a prim ary  reason  why chemical weapons were not used again st U.S. 
forces in WW II.  There are  some who question this stat ement  on the basis 
that  there is no conclusive evidence. The same question may, of course, be asked.

•  as to any i ssue of deter rence.
The rationa le for maintaining  a U.S. chemical weapons capabil ity is based 

prim arily upon the  possibil ity of the Soviet Union i nit iat ing  the use of chemical 
weapons in a conventional wa r aga ins t the  United States and its allies. The 
ini tia tor  of chemical warfa re in a convent ional wa r could gain  a signif icant 
tact ical  advantage  aga ins t the  defen der if  the defender does not have  the abil ity to  
protect himse lf and to ret ali ate  in  kind or the  capab ility to redress the  si tua tion 
by using nuclear weapons. Even if protective  equipment is available and used 
by the defender, he may still  suffer a serious disadvantage in casu alties and 
tac tica l mobility since his forces would be encumbered by the  necessary protective  
equipment, unless he could subject t he att acke r to similar  severe operational con
str ain ts att endant to warfare in a toxic  environm ent. Only a chemical wa rfa re 
ret aliato rs option provides this capabi lity. Chemical weapons would be targ eted 
against mil itar y forces, to produce direct casua lties , chann elize  movement, 
restr ict  the  use of ter rain, int erd ict  lines of communication, and dis rup t logistical 
activ ities.

Tactical nuclear weapons may not be a credible d ete rrent to chemical warfare.  
If chemical weapons were used aga inst United  States or allied  forces on a 
significant scale in a conventional wa r and the  United States and allied  forces 
lacked any abi lity  to ret ali ate  effectively in kind, an attempt to redre ss the 
situ atio n would probably  requ ire the  use of tac tica l nuc lear  weapons. Abandon-



merit of a ret aliato ry chemical dete rren t, there fore,  mus t accept the possible risk  of lowering the nuclea r threshold.
A capabi lity to respond in kind, with chemical weapons would not necessar ily rule out an ultimate need to move to tac tica l nucle ar weapons but it would provide a nonnuclear option to redre ss an adverse mil itary situation created by enemy use of chemical weapons in a conventional wa rfa re environment. This ability , we believe, will dete r the use of chemical weapons in conventiona l war fare . Therefore, any dete rmination  to use tact ical  nuclear weapons could be made on the bas is of its own mer its in l igh t of the overall conflict situation .

JU S T IF IC A T IO N  OF CH EM IC A L W EA PO NS ST OCKPI LE

Since a n abil ity to p romptly and effectively employ our weapons, coupled with the will to launch a reta liatory  response, is essen tial to deterrence, the maintenance of an adequate, appropriate stockpile is essential. An adequate  CW retaliato ry and defensive capab ility can limit  any expectation by an opponent that  a significant mil itary advantage might be achieved by using chemical weapons in a convent ional conflict. An adequate  stockpile th at  allows timely response reduces to the minimum any tact ical  advantages to be gained through the init iation of chemical weapons and thus, contributes to deterrence.
The qua ntity of munitions requ ired for an adeq uate  stockpile is based on the requirements sta ted  by the commanders of the unified and si>ecified commands. The CINC’s derive  the ir requi rements from applying guidance from the Joint Chiefs of Staff to the par ticula r circum stances in the area of th eir  responsibility . The ir guidance requ ires  the CINC’s to prepare contingency plans for the use of chemical weapons when authorized by the Preside nt in reta liat ion to enemy use. The requi rements to suppo rt these contingency plans a re submitted annually and are  the basis for judg ing the  adequacy of ou r stockpile.
Our cur ren t stockpile of munitions is limited,  and does not fully provide the capability we believe is necessary to adequ ately  support all U.S. forces in case chemical warfa re is used aga inst  us. The composition of our present stockpile does not fu lly meet our  requirements .

MOD ER NI ZA TION

To fully provide  such a capabi lity, bina ry munitions are  being planned as a means to modernize a portion of our  chemical warfa re de ter ren t/reta lia tor y capabi lity. These weapons are  designed to utili ze two relatively harmless chemicals which, upon initi ation of an event such as the  firing of an art ille ry shell, combine during the  fl ight of the weapon to produce a nerve agent for  dissemination upon impact. It  provides significant operation al and safe ty advantages over any  o ther  known approach which could have been selected fo r modernization. Operat ionally , a binary weapon would be sh ipped and stored in a fail-safe mode, by physica lly separa ting  the two components. This capab ility would make possible the safe  storage and handling of rounds aboard  warships such as air cra ft carr iers , on transp ort s during any shipments to a the ate r of operations,  and in depots in CONUS or overseas. Additionally, because the binary components are relatively harmless, the requirement for high-cost toxic production and tra nsportation faci lities would be eliminated. At the same tme, simplified low-cost dem ilita rizat ion procedures could lie utilized. The agents  produced by th e b inary reaction would be the same as those in our cur ren t chemical weapons stockpile. We deal with  a new manufactu ring,  storage , and tran spo rta tion process not a new agent or new delivery  means. Secondly, the  binary  munitions are  designed to assu re a tar ge t effectiveness equal to the nonbinary rounds which will be replaced. This  design compensates for the fact  tha t the chemical reaction between the two binary intermedite compounds will yield less than 100 percent of the leth al agent on targ et.
Introduc tion of binary weapons into  the U.S. de ter ren t/reta lia tor y arsenal has  been in planning  fo r p ract ical  reasons, to modernize our  capability. No claim has  been or is being made that  bina ry weapons are  more effective on the bat tlefield than  nonbinary systems—ra ther, it is ,a fact that  in the process of modernization  we have elected an approach which will resolve many operational , safe ty and adm inis trat ive  problems previously associated with chemical weaponry.The use in a chemical warfa re environment of bina ry weapons would be no different tha n the  use of nonbinary weapons since both employ the same nerve agent to produce the same battlefie ld effect.
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Notw ithstanding assertions to the contrary,  we do not believe the procurement  
of b inary munitions will i ncrease the  access of small nations or dissident groups 
to the technology necessary to produce a n en  e agent. Both ne rve agent and b inary 
technology have been reported in the open lit erature since the early  1950’s. Ac
cordingly, any nation or group having  competent organophosphorus chemists  
could have prepared  compounds analogous  to the nerve agents, including the 
binary components. As a matt er  of fact, actu al binary munitions, in con tras t to 
nerve agent precursors , would be far  more difficult to manufactu re than present 
chemical munitions.

Before  I leave the  subject of binaries, I should poin t out that  these weapons 
are  still  in development  and no adm inis trat ion  production decision has yet been 
made beyond Dei>artment of Defense advance planning  for  the loading, assem
bling, and packag ing facil ity. Fur the r, the Department has made no dete rmin a
tion th at  open ai r testing of the complete binary round will be required to prove 
mili tary  effectiveness. To d ate, testing has been conducted using harmless mate
rial s simulating the  bina ry process which, combined with  closed chamber and 
laboratory experiments, may well demonstra te the necessary degree of confidence 
of weapon effectiveness.

ARMS CONTROL

The admin istration remains ful ly committed to achieving effective internatio nal  
res tra int s on chemical weapons. The U.S. formally under took this  obligation in 
1972, in signing the Biological Weaiwns Convention that  was negot iated  at  the 
Conference of the Committee on Disa rmament in Geneva. The Biological Weapons 
Convention was transm itte d to the Senate in 1972 for its advice and consent to 
ratification.

In 1972, a t the  CCD, the Soviet Union tabled a dr af t chemical warfa re conven
tion—a comprehensive chemical prohibit ion. However, the Soviet draf t does not 
conta in adequate  verification provisions. As you are  aware, the  adequacy of veri
fication is a  very imp ortant consideration not only in negot iation of a rms control 
and disarmamen t agreements, but also in building the  confidence in compliance 
th at  is essential to such an agreement being more tha n a piece of paper. The 
problem of adequate  verification for possible chemical weapons limi tations  has 
not yet been resolved. This  Government  is continuing is efforts to find such a 
solution.

The verificat ion provisions of the  Biological Weapons Convention would be 
inad equate for a chemical weapons limitatio n agreement. At the time this con
vention was negotiated, the  U.S. had unilatera lly renounced the  use of and 
the capability to use biological weapons in any form, and was in the process 
of destroying its biological weapons when the  tre aty  was negotiated. Reliable 
verification of other countries’ action s rega rding biological weapons was 
deemed not possible, but  verification procedures were not an imp orta nt con
siderat ion in this  case, because of our  unila ter al renunciatio n. Unlike bio- 
logicals, chemical weapons are  of mil itary significance, have been used in this 
century , and could offer the ini tia tor  a significant tact ical  advantage. We the re
fore believe any chemical weapons limitat ions should have more effective ver i
fication provisions .

CH EM ICAL  WARFARE REV IEWS

In addi tion to the Pre sident ’s decisions of November 25, 1969, reaffirming the 
renunciat ion of the first use of letha l and inca pacitat ing chemical weapons 
and all uses of biological war fare , the President  directed an annual review of 
all  activi ties in this a rea.  The NSC Under Secretar ies Committee, a n interagency 
group, has conducted these reviews of all aspec ts of our chemical warfa re, bio
logical research, herbic ide and rio t control  agen t program s. Addit ionally, in 
compliance with  Public  Law 91-121, the  Departm ent of Defense  has provided 
to the  Congress semiannual deta iled reports of the  resea rch and development  
programs and of procurement obligations each yea r since enac tmen t of the legis
lation . The most recen t report to the Congress covered the period July 1 to 
December 31, 1973. To insure th at  these repo rts are  availa ble for public scru tiny, 
the  last  two have  been completely unclassified.

GENEVA PROTOCOL

One of the issues we are  considering today is ratif icat ion of the Geneva pro
tocol of 1925, which in effect proh ibits  the first  use in war  of poisonous, as
phyxiat ing or other  gases and biological methods of warfar e. The adm inis tra-



tion’s position on the  s ta tus of rio t contro l agents and  herbicides in rela tion to the protocol is well s tated in the report  o f the  Secre tary of S ta te ; which accompanied the submission of the  Geneva protocol to the Senate  for ratif icat ion on August 19, 1970. I quote, “I t is the United States understanding of the protocol that  i t does not prohibit the use in war of riot control agents and chemical herbicides.” This posi tion has no t changed.
Riot  eoutrol  agents and herbic ides were used by American forces in Vietnam. Riot  control agen ts have been used for police purposes  by many nations  of the world. We have found that  use of r iot  control agents in combat opera tions clearly reduces casu alties among friendly troops, can perm it ext ract ion of c ivilians who may be under enemy control, often  withou t casualties,  and can allow the enemy the option of capture  ra ther  tha n casua lties . It  permits the  quelling of riots  in p risoner of w ar camps with out  the use of deadly  force. Herbicides are capable of producing a significant improvement  in ver tica l and horizontal visibility in the  type of jung le found in South  Vietnam. We believe our use of rio t control agen ts and herbicides was app ropriate and  had one purpose—to have the lives of Americans and  those of our allies. We believe they could prove useful in possible fu ture  conflict situations.
In  summary on this issue, Mr. Chairman, the Department of Defense continues its  supp ort of the  imme diate  rati ficat ion of the 1925 Geneva protocol as subm itted  to the Senate. Of course, the re are  differences of viewpoint rega rding rio t control  agents  and herbicides; and, as you know, this subject is under  review by the adm inist ration. Ratif ication of th e protocol would remove any possibili ty of doubt  about the United Sta tes ’ legal obligations and would be a progressive step  toward other arms control measures.
Mr.  J ordan . Tha nk  you.

EXECUTIVE REVIEW A TIM E FACTOR IN  RATIFICATION

Mr. Z ablocki. Th an k y ou fo r y ou r s tate ment, whi ch is, as  expected, in  defense o f the pr ese nt adm in ist ra tio n posit ion.
In  your  very closing sentence  you  sta te,  “O f course there are  di fferences  of viewpoin t reg arding  riot  con tro l agents a nd  he rbic ides  and th is  s ubject  is unde r review by th e admin ist ra tio n.”
I pres ume i t has  been unde r review since t he  S ena te ha d sen t a le tte r wi th rega rd  to  the  Secre tar y of  St at e’s in terp re ta tio n of  the Geneva pro cto l of 1925, the ref ore, fo r at  lea st the las t 2 years .
My question is, Ho w m uch longer  do  you  th ink the e xecu tive  bran ch mu st review the issue in orde r to ob tain wh at you say in the nex t sentence, th at  “ra tifi cat ion  of th e protoc ol would rem ove any possibility of  doubt about the  Un ite d St ates ’ legal obligatio ns and would be a pro gressiv e step towa rd othe r arm s con trol  measure s.”
In  v iew of  that  l as t Observa tion, is it  not  p ref era ble  t hat  t he  executive bra nch wou ld change  its  pos itio n on the exceptions? A fter  all it  has  been dem onstrate d th a t use of  herbic ides and  the riot  con trol age nts  are  no t th at  necessary no r so successful in mili ta ry  use. And, secondly, wh at would be the  posi tion of  th e De pa rtm en t of  D efen se if  the Senate decided to ra ti fy  th e Geneva protoco l of  1925 wi tho ut reserv atio ns ?
Mr. J ordan . Mr. Ch airma n, I  can  underst and the imp atience .
We have  ha d th is  su bject un de r review fo r several years. I  c an only  say th at  at  th is  jun ctu re we are  in the midst of a very comprehensive  rec ent ly in iti ated  review. I  would expect th is review to  be consummated  in the  rel ati ve ly ne ar  futur e. I  th ink it  is un fo rtu na te  th at  t he res ult s of  th e review will  no t be ava ilable  fo r a few mon ths.
Mr. Z ablocki. Fo rthcoming, do you  say, in a m onth or  tw o?Mr. J ordan . Yes.
Mr. Z ablocki. Tha t is encou rag ing .
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CONGRESS A COEQUAL BODY

Mr. Jordan. Thi s has no t been a long-rang e, low-key effo rt, but  an  in 
tensive  review  af te r which we sho uld  expect to produc e answers re la
tiv ely  soon.

Mr. Z ablocki. Wou ld it be the DO D's pos ition th at  the Senat e 
should  n ot even wait th at  addit ion al month  or  two, bu t go ahead  and 
ra ti fy  the  pro toco l w ithout  rese rva tions ?

Mr.  Jordan. The De pa rtm en t of Defe nse wou ld not hav e an inde - 
s pen den t view on this , Mr.  Chai rman.  I  can not speculate on  the  outcome

of  the  review or  the  admin ist ra tio n's  ult im ate  posi tion .
Mr. Z ablocki. The  D ep ar tm en t of  Defense , however, as well as the  

De pa rtm en t o f Sta te,  w ould  have  an  i nput.
Air. Jordan. Of  course.
Mr.  Zablocki. W ould you adv ise wh eth er the  De pa rtm en t of State 

would recog nize the  Congres s as a coequal body, and wh eth er the  de
cisions of the  Senate could possibly be ins tru me nta l in rev iew ing  the 
DO D's  pos ition ?

Mr. Jordan. I  th ink th at  we ar e moving ra th er  quickly  to  a new look 
on the par t of the ad min ist ra tio n as a whole. I  wou ld hope th a t the 
Senate would no t move un ila tera lly  co nt ra ry  to the Pr es id en t’s rec 
ommenda tion  wi tho ut hav ing bene fit of  thi s review.

FUND S FOR LEA DTIME ITEM S

Mr.  Z ablocki. 'Well, in view of yo ur  ad vis ing  the comm ittee  th at  you 
were  pro gre ssing  ra th er  intens ive ly on the  review, then  how do you 
ju st ify t he  re quest fo r a uth or iza tio n an d ap pr op riat ion fo r the  b inary 
system ?

Mr. Jordan. T he  bina ry  syste m is a let ha l system  which  wil l tak e 
many yea rs to br ing into fu ll ope rat ion . We  were disc ussing RC A’s 
and herb icides.

Mr. Z ablocki. Exactl y,  exactly , sir.
Mr. Jordan. W ha t we seek are  long-le ad- time item s which, if  no t 

now autho rized  on a very modest scale, wou ld preclude th e mo derni
zation of ou r stoc kpi le on into the indefin ite fu tu re  in  the event we 
are  un able to m ove to s ometh ing  me an ingful  in the cu rre nt  confe rence

* of th e Com mitt ee on D isa rm am ent ta lks i n Geneva. We  see no  point  in  
such a un ila tera l freeze.

Mr. Z ablocki. S o you wa nt  to  go  a head wi th the  b inary before  it  is  
frozen  ?

* Mr. Jordan. A  decis ion to  go ahead  wi th  the bina ry  has no t been 
made, M r. Chairma n. Th e research an d develop men t is go ing  forward 
and we seek p rocurement of  c ert ain  lon g-lead -tim e items, bu t no pr o
curement  decision ha s ye t been made.

protocol unrelated to binary issue

Mr. Z ablocki. Well , i f a n agre ement  is  reache d on rati fication  o f th e 
Geneva pro toco l o f 1925 which would exc lude  her bic ides and riot  con
tro l agencies, do I  un de rst an d you,  Mr . Secre tar y, to  say  th a t th is  
wou ld pro bably  jeo pardize  the  conti nuati on  of  the DO D in  a bina ry  
system ?
" Mr. Jordan. No, I d idn’t mea n to imp ly th at ,

33- 749— 74------11
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Mr. Z ablocki. You sa id any ag reement might, po stpone U.S . a cti vit y 
in th is m odern iza tion f or  an  indefin ite time,  if  I  quote you co rrectly  ?

Mr. J ordan. N o, I am af ra id  th ere  has been a mi sunders tan din g be
tween us on th is  point . I  was say ing  th at  it  did  no t seem logical to 
con tinu e to pos tpone develop men t of  the bina ry  system aw ait ing  the  
possib ility o f ag reement on v erif icat ion measu res in the  curre nt  Geneva 
CCD talks.  By  ta lk in g about th at  in the same pa ragr ap h or even 
sentence as the  Geneva p rotocol I m isled  you.

Mr. Z ablocki. I see.
Mr. J ordan. The  G eneva pro toco l does not rel ate  to the bin ary  sys- 

tern issue.
IF  THERE IS  A N  AGR EE M EN T

Mr. Z ablocki. Now , le t’s reverse the  presum ptio ns.  I f  there is a 
Geneva agreement  at C CD on the  chem ical system s ?

Mr. J ordan. On the to ta l ban on chemical sy stem s ?
Mr. Z ablocki. On the  to tal  ban , the bina ry  system would not be 

nece ssary ?
Mr. J ordan. Th at ’s rig ht , exactly .
Mr.  Z ablocki. Ex ac tly . So l et ’s move  ahead in one dire ction. As vou 

say, we ar e hopeful th is will happen. As you say,  some decision will  be 
for thc om ing  in  a  few mon ths,  o r a mo nth  o r two.

Mr. J ordan. The ques tion  of  the  p roduction  of binar ies , fo r instance,  
might  be decided. I t  is the  whole Am erican  chemical weapons policy 
th at  is un de r review.

Mr. Zablocki. N ow  I  in ter prete d,  Air. Secre tary, th at  the re would 
be for thc om ing  some decis ion of pos ition of  the execu tive branch  on 
the  exemptio ns w ith in a month  or two.

Air. J ordan. Th e ques tion  of our un de rst an ding  o f t he Geneva pr o
tocol is one p ar t of  our  analysis .

Air. Z ablocki. Well,  so in a month or tw o we may see da yli gh t. Very 
good. I  have ju st  one more question.

DO T H E  SOV IETS  HAVE A BIN ARY SY ST EM  ?

On pag e 2, Air. Sec retary , you sta te,  “We believe th at  they have 
deve loped, sta nd ardiz ed , and  stoc kpi led  high ly  toxic chemica l agents  
fo r dis sem ination  by tac tica l missi les, ai rc ra ft , and  gro und systems *
such as rockets and ar til le ry .” The “th ey ,” I  presume, are  the Sovie ts.
Do t hey have to your  knowledg e a bina ry  system  planned on a draw 
ing  board ?

Air. J ordan. AVe hav e no inf orma tio n to th at  effect. As I noted in m y *
sum mary, the re has  been open lit er atur e ava ilab le on bin ary  possibili 
ties  fo r many y ears .

Air. Z ablocki. W ell  then, if  we pre sum ably continue in the  bina ry  
system, alb eit  on a very low scale, th is could jeopar dize any kin d of  a 
solution  or agreem ent  in Geneva  ?

Air. J ordan. No, I  d on’t believe  t hat  tha t is the case, Mr. Chairma n.
The Sov iet Un ion  may no t need  binarie s. It  is not con stra ined in 
tra ns po rta tio n and  sto rage to the  extent  th at  we are.

Air. Z ablocki. AVell, I  am sure  if  you say go ahead with th e bin ary  
system, it  will  be much  more difficult to verify, and  they will the n 
tak e the  position th at  we norm ally take, th at  ver ifica tion  is a p roblem.
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Mr.  J ordan. We would  like the  Soviet Un ion  to  tak e t he  ve rificat ion  
problem serio usly , M r. Ch airma n. We  wou ld also ho pe th at the possi
bi lity tha t th e U ni ted  S tat es  mi gh t en gag e in b inary produc tio n w ould  
cause them to th ink serious ly abo ut ver ification prob lems. Ou r basic  
difficul ty has been th ei r unw illi ngnes s to add ress th is problem  
seriously.

VERIF IC ATI ON OF T H E  BIN ARY

Air. Zablocki. Well, the y could  also go fu ll stea m ahead  to  a bin ary  
syste m to  s tay  in step  wi th the  difficulty, or  to hide any, and to  make 
veri fica tion  more difficult ?

Mr. J ordan. We don’t believe th at  ver ification is ul tim ate ly  more 
difficul t wi th binarie s. It  is th e produc tio n of  the  same agent, The 
pa rt icul ar  technological  processes by which you get the  agent are  not  
likely  to be t he  subject  of interm ediat e veri fica tion  pro cedures in any 
case.

Mr. Z ablocki. We ll, I am very pleased to hear  th at , I  th in k you are 
the  firs t witness, Mr. Secre tary, who has  s tat ed  t hat  th e b inary system 
would no t increase the  ver ification problem  ?

Mr. J ordan. No, I hope that  I  d id n’t say tha t. Al l chemical weapons 
pose serious v erif icat ion problems.

Mr. Zablocki. W ha t I understood you to say was th at the  bin ary  
did  not ad d to  the  verif ica tion  prob lem.

Air. J ordan. We  have no reason to  believe th is  would be, on bala nce,  
app rec iab ly more d ifficult  th an  th e v erif icat ion  of the cu rre nt  weapons.

Mr. Zablocki. So even wi th the cla rifi cat ion , I  mu st sti ll sub mit  
th at  you are  the  f irs t witness th at  m ain tai ned th is  posit ion.

Air. du  Pont.

CH EM IC A L RE SP ON SE  NOT ESC ALATORY

Mr.  du P ont. Th an k you. Air. C hai rman.
Air. Secre tary, your  w hole case fo r c hemical wa rfa re  a gents  and the  

production of  them  in th is  coun try  seems to  res t on th e theo ry  t hat a 
chemical war fa re  response  is a more effective de ter rent , or  pe rhaps I  
should  say  more  ap prop ria te  de terre nt , th an  a nuc lea r response  in 

• case we are a ttacked wi th chemical weapons.
Now, why do you  think t hat  is true ?
Air. J ordan. AVe believe th at  a nucle ar de ter rent  might not lie ap 

pr op ria te  to pa rti cu la r circums tanc es. Fu rth ermore,  the  nucle ar 
M thr esho ld is a te rr ib ly  sign ific ant  th resh old;  it  is one th at  we wou ld 

pr efer  not  to be fo rced to  cross.
Air. du P ont. No, it  is a psychological thres ho ld,  am I  corre ct?  

An d I  know very lit tle abo ut tac tic al iveapons, bu t am I  corre ct th at 
the  physical thr esho ld fo r tac tic al weapons may  indeed no t be much 
dif ferent  fro m the phy sical thr esho ld fo r chemical war fa re  agents?

Air. J ordan. They are  qu ite  diff eren t. There  are  many dif fer ent 
kin ds of w eapons  and I am not sure that a comp arison of  the weapons* 
effects on the gro und is the rel evant com par ison—i t is wh at  one con
tem pla tes  as  th e escalatory  possibil ities. AVe don ’t  believe t ha t a  chem
ical response  is inh ere ntl y escala tory. AAe a re  fear fu l th at a nucle ar  
response  could  be so conceived.

I sho uld  ask Gen eral  Lewis, my coll eagu e fro m the Jo in t Ch ief s of  
Sta ff, to  expand on  thi s po int if  he wou ld like to.
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AN  OPTION TO NUCLEAR RESPONSE

General Lewis . Clearly  there is a major  psyc holo gical difference.
Mr. du P ont. Ar e yon sure , Gener al, which way th at  cuts?
General L ewis . No, I am not . I  wou ld say  there  is also a physical 

diffe rence, and I  am not  sure  which way  tha t cuts. Th is is a judgm ent 
area  where you can't  rea lly  qu an tif y th e diffe rence in  thr esh old s as 
perceived  by an attack er.  Th ere  is a signif icant difference , however, 
between a cloud associated wi th  a nucle ar weapon an d a chemical 
weapon going off.

Mr.  du P ont. Well,  I  will  concede th at .
Air. J ordan. The im po rta nt  po int , if  I  may  add, Mr.  du Po nt , is 

th at  a chem ical response pro vides an option short  of the  nuclear one. 
I t does not forc e one to cross the nucle ar thr esho ld to have a de ter 
rent  capa bil ity . Th is pa rti cu la r de ter rent  capabili ty is i nhere ntl y non- 
escala tory. These are  only  tac tic al weapons fo r emp loymen t ag ain st 
mili ta ry  tar ge ts.  Nuclear weapons go all the  way to mass ive city  
bus ters .

Mr.  du P ont. Well, pro bab ly there are  more s tra teg ic nucle ar weap
ons tha n th ere ar e ca nniste rs of  chemicals.

Air. J ordan. No, far , f ar  fro m it, sir.*

retaliation capacity  not a “mirror” image

Air. du P ont. F ro m t hat  sta nd po int, you are  pro bab ly correct.  Ru t 
let  me go on. When you ta lk  about a re ta lia to ry  capabil ity  now, are 
you re ally talking  about  ha vin g to  hav e a cannister- for -ca nnister c apa
bi lity?  In  oth er words, must we ma tch  prec isely the  mu nit ions th at  
the Soviet U nio n a pp aren tly  has?

Air. J ordan. No, our re ta lia to ry  cap aci ty is no t predica ted  on any  
m irro r im aging —it  is not a  one- for-one  policy .

Air. du P ont. Ju st  so th at  there is some chemical responsibil ity  
ava ilab le?

Air. J ordan. Some  sub sta nti al chem ical ca pa bi lit y;  a subs tan tia l 
chemical capabi lity to  force the att ac ke r to real ize he is no t going to  
ga in  a s ign ific ant  a dvan tag e eit he r by casual ties  o r by forci ng  us  into  
defe nsive equ ipm ent  which wou ld ser iously degra de the  mili ta ry  ca
pacit y o f a d efe nd ing force.

Air. du P ont. AVe ar e a lit tle  b it  o uts ide  o f our jur isd ict ion here in 
ta lk ing abo ut approp ria tio ns  m att ers , bu t could  you give  us any kind  
of  an estimat e as to  wh at a subs tan tia l chem ical responsibil ity  would 
cost  us ? A re we ta lk in g ab out  $1 billio n, $10 bill ion  ?

Air. J ordan. I  can not be too prec ise in th is area . I  don’t know. I 
th in k th at  in  th is  whole  are a est ima tes  are  no t precise. But, if  you 
pr efer , in closed session we c an hav e some discussion  on that .

complexity  of binary  and tiie  question of verification

Air. du P ont. Al l rig ht . A nd  one final ques tion  on binarie s. In  go ing  
back  to the  ch air man ’s comments on insp ection, if  the  bin aries can 
be stor ed sep ara tely, and  only  m ixed  on  act ual firing,  i sn’t it also pos
sible  to manufac tur e them sep ara tely, fo r exam ple, on the  east  coast
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and the  west  c oast of  the  Un ite d State s in such  a way th at  inspection  
or  ver ification wo uld be vir tu al ly  impossible ?

Mr.  J ordan. Ins pection  or  oth er mea ns of veri fica tion  of the  pro
duc tion of  the raw  chem icals wou ld ad mi tte dly  be difficult. On the  
oth er hand , t he  technology of  br inging  thes e t ogeth er in the  a pp ro pr i
ate combat mode  is a very complex tech nology . Th is mu nit ion  is pre
sum ably an  are a in whi ch ver ific atio n would  be sim ple r th an  veri
fy ing the  simple fill ing  of a hollow shell with  a so-ca lled neat agent 
of the  cu rre nt  kin d.

So the  verif icat ion problem becomes a di fferen t problem in th e case o f 
bina ry  pro duction  t ha n in  the  case of the  cu rre nt  ty pe  o f weapon, bu t 
not  necessa rily more difficult.

Mr. du  P ont. Are  you say ing  that  the a ctu al ordnan ce manufac turer, 
as opposed to ma nu factu re  of  the agents them selves, is of such com
ple xity th at  that  ver ification is possible ?

Mr.  J ordan. T hat  is the point . I  should  add also th at  one of the  
age nts  th at  is combined in th is bina ry  process is not a comm ercia l 
age nt, so th at  t he  veri fica tion  of the pro duction  or  nonprod uct ion  of 
th at  should  no t be in trins ica lly  more difficult than  the production 
of a c ur rent  neat chem ical.

CHEMICAL PLANT INSPECTIO N

Mr. du  P ont. Bu t w hen you are  ta lk in g a bout ver ification, you make 
it sound as tho ugh we are  going  to be able to inspect Sov iet chemical 
plan ts and  th ey are  goin g t o be able  to  in spect ours . Tha t doesn 't seem 
very like ly. Re ally when  you are  ta lk in g abou t veri fica tion , you are 
ta lk ing about s ate llit e p ho tographic techn ology and  so f or th , an d the re 
is no  w ay th at  you are go ing  to be able to detect  these  by th at  k ind  of 
poli cy, am I  corr ect  ?

Mr. J ordan. I  shou ld perha ps  ask my co lleagues here  if  th ey  would 
like  to  expand  on thi s point. It  is a rel ative  m at ter bu t it  is  my un de r
sta nd ing th at  ver ification of  compliance wi th a production ban , fo r 
exam ple, of the  cu rre nt  weapons could n ot be a ccom plished by na tio na l 
means ei the r.

Mr. du  P ont. I agree with  that .
Mr.  J ordan. I th in k th at we are  no t in a quali tat ive ly dif ferent  

situa tion. An d as I sta ted  in an ea rli er  a nsw er to Ch air ma n Zablocki, 
the  whole  veri fica tion  proce ss is ex tra or di na ri ly  difficult. We have  
some hope th at  the concepts  the  Japa ne se  tab led  in Geneva in Apr il 
looking a t some veri fica tion  mea sure s may  move us a step fo rw ard in 
thi s area . We  have been wo rki ng  very ha rd  on veri fica tion .

I do not say  that an ons ite insp ect ion  o f every  chemical plan t in the  
Sov iet U nio n is  req uir ed un de r ei the r mode, but  it  is obvious  th at  th ere  
is going to hav e to be more th an  na tio na l mean s, wi th or wi tho ut 
binarie s.

Mr. du  P ont. Tha nk  you. Th ank you, Mr . Chairm an.
Mr. Z ablocki. Tha nk  you, Mr. B ing ham .

NO DEFENSIVE CAPABILITY 100 PERCENT EFFECTIVE

Mr. Btngitam. Tha nk  you, Mr. Chairm an.
I am intere sted, Mr.  Secre tary, in your  analy sis  of th is mat ter of  

deter ren t. I t seems to  me that  in  yo ur  an alysis  you stre ss wha t is r eal ly 
an opera tional capabil ity  of response by chem ical warfare  means to
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a chem ical war fa re  a ttack, and you sug ges ted  th at is th e effective  way 
to deter  a poss ible chem ical att ack . But  you have also sta ted , fo r 
exam ple,  th at  the Sov iet forces are  well equ ipped and  tra ined  to 
opera te in a toxic env ironm ent  e ith er  o f th ei r own cre atio n or if  used 
ag ains t them.

That  being the  case, it seems to me th at th is  is no t a very effective  
de terre nt  a nd  I would sugges t to you th a t fa r more effective would be 
if  it  were know n th at  we d id no t have chem ical wa rfa re  c apabilit y to 
respon d to a chem ical wa rfa re  att ack th at the response would be 
nuc lear . *

Would you com men t on th at ?
Mr. J ordan. Well,  c learly th e Sovie t U nio n is well equ ippe d defen 

sively. How ever, I th ink it sho uld  be under stood th at even wi th a 
good defensive pos ture, inc lud ing  equ ipm ent , tra in ing,  and  doc trine, 
havin g to ope rate with th is defens ive  equ ipm ent  serious ly deg rades 
the capabil ity  of a force. Fu rth ermore,  th ere are  no  100-percent. effec
tiv e system s. I f  a letha l cloud stays in place lon g enough under the 
bes t of defe nsive measures there will  be serious  casualtie s.

W EA PO NS  SY ST EM  EQUATI ON

Air. B ingham . Couldn ’t you use the same arg um ent about any  typ e 
of tac tical opera tion ? C ouldn ’t you use  the  same arg um ent with  respec t 
to tan ks  and plan es, th at  i f you know th ose typ es of weapons systems 
are  goi ng to  be used  ag ain st you, you don’t use them? I  ju st  don’t 
follow the logic.

Mr. J ordan. O f course , wh at we a re ta lk ing abo ut h ere  is a weapons 
system w hich  is stockp iled  and f or  which  th ere is tr ai ni ng  and doctrine, 
bu t which has not recently been in use. T he  question is w het her  a new 
weapons  system—nuclea r—sho uld  be in troduced  into th e equation. The 
one fo r one, or  like fo r like, kind  of  re ta lia to ry  cap aci ty, which is 
inh ere ntly nonescala tory, seems to  us to be the  most  logic al kin d of 
de ter rent  a ga ins t chemica ls.

B u t’let  me r esp ond to  the  second par t of your  question .
Mr. B ingham . Please .
Mr. J ordan. If  you disarm ed chemically , would no t th at  prove to 

the enemy th at your  response wou ld be nuc lea r? I th ink if  th ere were  •  
sign ific ant  nucle ar advanta ge  to the defen der , so th at  he could con
tem pla te a ret ali ati on  again st the att ac ke r which  would no t like ly 
res ult  in a cou nte rnu clear re ta lia tio n,  an d the subseque nt risk s of 
escalat ion, th a t wo uld be  a good respon se ? F

In  the day s when  the Un ite d Sta tes  ha d a mono poly or  vi rtu al  
monopoly on nuc lea r weapons, th at rat iona le would certa inl y be 
persuasive. Giv en t he  pr ese nt di str ibu tio n of nuclear s tre ng th,  I  do no t 
believe th at  it is  now in heren tly  credible.

Mr.  B ingham . Yet , we rely  on th at de terre nt  v ery  subs tan tia lly  to 
pre vent the othe r side  from engagin g in nuc lea r attacks?

Mr. J ordan. Nuc lear , exactly .
Mr.  B ingham . W hy  n ot pu t the chemical wa rfa re  in the same par t 

of the equation, and the same de te rre nt  a ppl ies?
Mr. J ordan. The  ques tion is, would it  be persuas ive?  We are  by  no 

mean s convince d t hat  it  would be persuasive , given the  inheren t escala- 
tory  dangers  of  nucle ar weapons and  the essentia l equivalence, in 
str ate gic nucle ar ma tte rs,  between ourse lves and  the  Sovie ts.
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PREPOSITI ON ING BIN AR IES  IN  EUROPE

Mr. Bingiiam . Let me turn to another aspect.
I take it tha t one of the benefits of the use of the  b inary system is 

increased mobility and increased capabili ty of transporting  these 
weapons in peace.

Is it contemplated that , if developed, these binary  systems would 
be, for example, transported to Western Europe? And if so, have we 
consulted with our European allies about that  ?

* Mr. Jordan. That  is a subject, Air. Bingham, I would prefer  to deal 
with inclosed session, if I may.

Mr. Bingiiam . Cduld you answer this ?
If  no decisions have been made about prepositioning of these weap

ons in Europe, is there a justification for moving ahead with it?
Mr. J ordan. Tha t is pa rt of the  same general topic, Air. Bingham.

A MAT TER  OF MOD ERN IZATION

Air. Bingiiam . Very well.
I understand t hat  you also are arguing for the b inary  system as a 

matter  of modernization. But I gather tha t the problem tha t you con
front as far as modernization is concerned is prim arily with regard to 
the M-55 gas nerve rockets an d Al-34 gas cluster bombs, which have 
deteriorated over a period of ti me ; but tha t your contemplation now 
is to move into the area of binary munitions as far  as artill ery is 
concerned.

Tha t would not seem to be geared to modernizing those types of 
weapons that need modernization.

Air. Jordan. Alay I  ask General Crizer, whose expertise goes beyond 
mine in this area, please ?

General Crizer. The modernization we are programing  is in the 
artill ery area. That  is not to say tha t in the future, we would not need 
to modernize these other areas.

W e are ta lking about a planning program over many, many years. 
How much do we have; when does it  become Obsolete; when do you 
de-mil and a t what cost—these are the elements for determining future

• programs.
W ha t I am saying is, our current technology has been put into our 

artillery shell. We have not proceeded into the other areas at this time.
» MOT IVATION  of the binary system

Air. Bingiiam . B ut the  problem, there, i f I  am correct, is not one of 
deterioration of your existing weapons stocks, is that  correct?

General Crizer. This is lead technology in our a rt illery shells. I am 
not prepared to say how fa r we are going to go yet because we haven 't 
made all the plans in these other rounds. We hope in the future this 
might be applied to the other delivery means as well.

Air. Bingiiam . I am s till not quite clear to  what extent.
Let me put the question th is way. The rockets and cluster bombs 

have been subject to deterioration because of  corrosion and so forth.



162

To what extent is tha t a motivat ing factor in your desire to move 
ahead with the binary system ?

General Crizer. We, of course, s tarted  thinking along the require
ments in the binary area long before th is deterioration of M-34’s that  
you spoke of occurred. We were thinking about this in the technology 
back in the 1960’s for reasons associated with transporta tion and 
storage, including safety of shipboard munitions. I don’t think  you 
should tie the modernization of ar tillery  shells directly to  the M-34. I 
think  this deterioration occurred later.

Mr. J ordan. I would like to add, Mr. Bingham, that modernization 
is not expected to necessarily proceed on a round-for-round, type-for- 
type basis. We need versatility  in our stockpile and the present mix of 
weapons in the stockpile is not necessarily optimal for the require
ments ahead.

Mr. Bingham . Th ank you. That  is all for now, Mr. Chairman.
Mr. Zablocki. Mr. Frelinghuysen.

U .S . CA PA BIL IT Y BEIN G RE EV AL UA TE D

Mr. F relinghuysen. Thank you, Mr. Chairman.
I must say 1 have listened with interest  to this discussion but I  feel 

I would really need to be a member of the Armed Services Committee 
to understand fully what we are talking about.

I am a little  uneasy about some of  the statements made so far.
You mentioned, for example, t hat  our curren t stockpile of muni

tions is limited and does not fully provide the capability we believe 
is necessary to support adequately all U.S. forces in case chemical 
warfare is used against us.

To begin with, do we need such a capability  to support all U.S. 
forces? Is tha t the nature of the limitation on,our capability which 
worries you ?

Just exactly how adequate is our stockpile? You have said it needs 
to be diversified. Is tha t part of the problem, or is it total numbers? 
In short, what  exactly are we talkin g about?

You also talk  about the chemical warfare capability of the Soviets, 
both offensive and defensive terms. Do we know how adequate their 
stockpile is or how diversified it  is? In  other words, are we talkin g 
about a situation of potential U.S. infer iority  or actual U.S. infer
iority? How much of a threat is this situation to our own national 
security ?

Mr. J ordan. I  will ask General Lewis to extend my remarks in this 
regard. This is in his area of expertise.

But our stockpile, our current stockpile, does not meet the objectives 
which had been set by the Joint Chiefs in all regards. Tha t is what  
is intended by the  statement. And, as I  say, we are in the process of 
reevaluating those needs and the capabilities tha t we now have, since 
the mix of weapons is not optimal. We have an inherited mix.

So, we have bo th sets of problems, the  overall requirement and the 
appropriate mix to meet it. But I should ask General Lewis to extend 
those remarks.

theoretical basis of stockpiling

General Lewis. The requirement which is used as the theoretical 
basis of the stockpile is developed from a series of contingency plans
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th at  a re prep ared  by  th e unified and specif ied com manders aro un d t he  
wor ld. They prep are these p lan s in  accord ance w ith  gu idance  from  the 
Jo in t Chiefs of Sta ff—guidanc e whi ch reflec ts the pol icy of  no firs t 
use. We seek only a re ta lia to ry  ca pabi lity to de ter  th e enemy fro m 
us ing  CW  ag ains t us.

Mr. J ordan. A nd  exp ress  Pr es iden tia l a uth or iza tio n?
Gen era l Lewis. A nd, of  course, CW  would  n ot  be used wi tho ut ex

pres s Pres iden tia l a uth ori zat ion .
Now. thes e pla ns  are  pre sen ted  to  t he  J o in t Ch iefs of  S taf f an d re-

♦ viewed. In  consider ing  each of the plans,  a  stock pile  is  developed,  n ot  
to meet all of them , but to meet the most like ly. I f  all  the contingencies  
happen t o occur, al l of  the s tock pile  would be e xhauste d.

We a re prep ared  to  and  would  be very ha pp y to  p res en t to  the com-
* mit tee in closed session the  ma tch  or  m ism atch betw een the  stoc kpi le 

and the r equirem ent.

DECREASE IN  CW STO CKP ILES

Air. F relin ghuvsen . I  am stil l no t s ure  w ha t we a re ta lk in g about.
Is  it the  com pos ition of  the stoc kpi le, or  i ts overa ll ade quacy ; or  is  

th at  the same t hing ? Is  the re an  inadequacy because th e comp osit ion is 
wrong  ?

Gen eral  L ewis. The s tockpi le is inadequate  both because  of composi
tion  and because  of  quan tity.

Mr. F relinghuvsen. I t  is pa rt ly  a question of  qu an tity. Has  the 
stoc kpi le—ou r stockpile—chang ed s ign ific ant ly ov er a  per iod  of  ye ar s?

Gen eral  Lewis. Si r, it has been going  down , I  believe, since  1958. 
I would like  to  check th at  date.

Mr . D u P ont. Would you yield, on th a t po int?
But  one of our ea rly  witnesses, an d I  believe t he  c ha irm an  alluded 

to th is  e arl ier , tes tified th a t the  stoc kpi le was now fo ur  t imes wh at  i t 
was follow ing  the end o f World  W ar  II .

Gen era l Lewis . The stoc kpi le has gone  down.  We now hav e about 
one-f ou rth  of th e agent  we ha d a t th e en d of  Wo rld  W ar  II .

Mr. J ordan. We have no t pro cur ed any  new chemical  mu nit ion s since 
1968. We h ave no t been bu ild ing up  ou r stockpile.

Air. F relin ghuysen . May I  assume th is  was because we decided we 
had en ough  qua nti tyw ise , or why ?

Gen eral  Lewis. N o, si r. fo r othe r reasons. I t  w as dec ided  n ot  to  fi ll 
munitions . Prod uc tio n plan ts were sh ut  down . A lar ge  part, went in 
bulk sto rage. W ha t is in b ulk  sto rage cannot all be used  dir ectly  ag ain st 
the  enemy.

defensive  r. & d. 2 to i

Mr. F relin ghuvsen . H ow a dequate , and  how  imp or tan t, is the  U.S. 
chemical war fa re  defens ive pos ture? Yo ur  tes tim ony seems to  imply  
th at  the abili ty to  re ta lia te is an  esse ntia l p ar t o f ou r def ens ive  posture . 
Bu t. how do we d ivide our  effort in thi s field ? Do we t ry  to deve lop ade
qua te defe nsive mechanisms or  do we spe nd most of  ou r tim e tryi ng  
to develop s tro ng  ret al ia to ry  mechan isms  ?

Mr.  J ordan. We have been wo rking  on both.  Mr . Freli nghuysen . 
We have  been focusing in rese arch and dev elopment  alm ost  2 to 1 in 
recen t yea rs on improv ing  our defe nsive capabil ity  and we reco g
nize t ha t we sti ll ha ve some way to go in  that .
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We are continuing to work in tha t area.
Mr. Frelinghuysen. IIow much do we know about the potential enemy’s capabilities both defensively and offensively? I suppose the only other one we would be talking about is the U.S.S.R.
How can you tell tha t they are better prepared than anyone else?How do we actually know they can operate offensively and defensively better than  any other nation in the world ?
I)o we know much about what they have got ?
Mr. J ordan. Yes. We know from exercises that they anticipate the possibility such weapons might be used. *"We know a great deal about their defensive capability ; we know 

less about their  offensive capability. We have representatives of Defense Intelligence Agency here who would be happy to provide details in closed session.
Mr. Frelinghuysen. In that case, I have no further  questions.
Mr. Z ablocki. Mr. Biester.
Mr. Biester. I have no questions.

Q U A N TIT Y  OR L ETH A LIT Y

Mr. J ordan. May I say, Mr. Chairman, with regard to Mr. Du Pon t’s question about a witness testify ing tha t our stockpile is currently 
greate r than the World War  I I period, or the  end of World War  I I.
As General Lewis said those figures are in error,  but we will research the question. (DOD advised the committee that research confirmed the 
almost 75 percent reduction in worldwide stockpiles since World War 
I I  when the worldwide inventory exceeded 100,000 tons.)*

Mr. Du P ont. Th at was testimony by Mr. Per ry Robinson and I  am 
sure the committee would be happy to have your research on that.

GE NE VA  PR OT OC OL : U .S . PO SI TIO N IN  T II E  M IN O R IT Y

Mr. Bingham. Mr. Chairman, could I ask one more question?Mr. Z ablocki. Yes.
Mr. Bingham. Mr. Jordan, I  notice on the last page of your testimony 

you refer to the issue of the inclusion of riot control acts and heribicides 
in the prohibition of the Geneva protocol and you reiterate  that the ad- *minis tration’s position is that these are not covered by the protocol.

You are aware, of course, tha t we are in a very small minority among the nations. I think  we are one of three nations tha t so inte r
prets the protocol and as of now, at least, the question of th is reserva- Ttion has put  an end to consideration of the ratif ication of the protocol because the Senate indicated it would not ra tify  on that  basis.

My question is this : Are these not really fairly marginal matters 
as far  as military strategy is concerned, particularly  if one were to

*F or  co mplete  an d ac cu ra te  clar if ic at io n it  sh ou ld  be no ted th a t th e fig ure s ci ted abo ve by DOD an d th os e no te d in  th e te st im on y of Dr . Ro binson  on page  63 ar e no t es se nt ia lly co mparable. Th e qu es tio n to  wh ich  th e DOD fig ures  re sp on d re fe rr ed  to  th e fa c t th a t th e Uni te d S ta te s has  ne rv e ag en ts  in  it s  cu rr en t stoc kp ile  wh ich  we re  not  in  th e sto ck pi le  a t th e  c los e of  W orld W ar  I I  in 1945. In  o th er  words , th e mu ch hi gh er  le th a li ty  of  th e cu rr ent sto ck pi le  ne rv e ag en ts  makes i t  possi ble to en ga ge  ba tt le fiel d ta rg e t ar ea s w ith much sm al le r quan ti ti es  of  ch em ical  ag en ts . By  co ntr as t,  th e  DOD  fig ure s fo r th e in ve nt or y av ai la bl e a t th e close of  W or ld  W ar  I I  re fe r to  th e  st andar d  b li st er  an d ch ok ing gas es.  Th e el im in at io n of  th es e ag en ts  from  ou r cu rr en t stoc kp ile  an d th e ir  re pl ac em en t w ith ne rve ag en ts  pr ov ides  th e Un ite d S ta te s w ith th e ca pa bi li ty  to  a tt ack  a mu ch la rg er  ar ea  th an  th a t pr ov ided  by th e in ve nt ory  of CW ag en ts  in  1945 . Th us , in  te rm s of to ns  th ere  ha s in  fa c t been a re du ct io n of al m os t 75 pe rcen t. Ho we ver, in te rm s of  ca pa bi li ty , ou r curr en t stoc kp ile s ha ve  bee n ca lcul at ed  as  pr ov id in g a to ta l ba tt le fiel d ta rg e t ar ea  th a t ca n be en ga ged effec tively  f our  tim es  gre at er  th an  th a t po ss ib le  in 1945 .
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conside r the possibil ity  of a conflic t of major  importance  wi th,  let' s 
say, the S oviet Union?

Are  these no t rel ati ve ly ma rgina l in th ei r significa nce as fa r as 
mili ta ry  usefuln ess is concerned, rio t control age nts  and herb icides?

Mr.  J ordan. In  a full -fledged gen era l wa r wi th the Sov iet Union , 
one would have to suppose th at  these wou ld be margina l fac tors . Of  
course, we h ave  to  c ontem pla te an aw ful  lot  o f othe r poss ible conflict 
situ atio ns.

I wou ld hope th at  your  committee, Mr. Bingham,  and the  en tire 
membersh ip of th is body  will  use its  influence wi th  the othe r body 
to  rat ify the p rotocol.

M IL IT A RY  SIG N IF IC A N C E OF  RC A’s  AN D HER BI CI DES

We very much regret  the at tit ud e about the in te rp re ta tio n which 
has held up rat ific ation by the  o the r body. We ha ve no question abo ut 
the mili ta ry  signif icance o f b oth  R CA ’s a nd  herbicid es in  a n um ber  of  
context s, no t of the kind  you posi ted.  As  a n example, we f ound m any  
ins tances  in Vietn am  whe re we saved Am erican  and  Al lied lives in 
dealing  wi th tunnels a nd  bunk ers.

I lost  an ex-s tud ent  an d ve ry close  fri en d,  one of  the f inest y oun g men 
I knew,  because he di d not h appen to  have  RCA ’s when he tri ed  to c lear 
a tun nel complex in which he knew there were  women  and chi ldren.  
He  wound up  ge tting  him sel f sho t whi le tryi ng  to tak e the  complex 
wi tho ut sp raying  the  in terio r w ith  his  rifle. There  were m any  instances 
of th at  kin d th at  could be produc ed ou t of  jus t the Vietn am  conflict . 
So, in th at  co ntex t, t he re is no d oubt abo ut the effectiveness  o f RC A’s. 
They hav e been very use ful  in the  recovery  of  downed airmen, and  
there are  oth er im po rta nt  uses such as th ei r po ten tia l in prote cti ng  
nucle ar weapon sites.

We w ould  be re luctan t to  g ive up th is  p oss ibi lity  in var iou s conflict 
env ironments, even tho ugh its  ut ili ty  in an all -ou t confl ict wi th the  
Sov iet Un ion  would be ma rgina l. He rbicid es are  valuab le in cle ari ng  
fol iage m ine fields aro und a defen sive  pe rim ete r where  there  a re mine s 
sown.

To help prote ct your  d efensive  perim ete r, you can’t very well go in 
and mow the  g ras s un de r such circums tances. I f  i t is a choice between 
sav ing  weeds and sav ing  lives, I wou ld ra th er  save the de fen de r’s 
lives.

Mr. B ing ham . Did the chair ma n hav e a question?
Mr. Zablocki. N o. I  th ink the  Secre tar y ha d clar ified it. because  I 

thou gh t he ha d sta ted  t hat  he regrett ed  th at  there was an in te rp re ta 
tion .

Mr. Bing ham . No. he regrett ed  the  acti on of the othe r body.
Mr. Zablocki. No t the in terp re ta tio n?
Mr. J ordan. T he  act ion  of  t he  body.
Mr.  Zablocki. I r eg re t both .
[L au gh ter .]

RU SS IA N RE SERV AT ION ON  FI RST  US E

Mr. B ingham . AYe have  had tes tim ony here  t o the effect th at  ra tif i
cat ion  of  the convention wi th a r ese rva tion of the  k ind  th at  is invo lved  
here , pa rti cu la rly  wi th respect to the rio t con trol agents , migh t cause 
the  So viet  Union, fo r example,  to  declare t hat  that  was no t an effective
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rat ific ation  a nd  tha t, the refore , th e t re aty or  th e convention would n ot  
be binding- as between i tse lf an d the U ni ted  Sta tes , 

li a s  th at  possibil ity  been reviewed  and considered?
Mr. Jordan. A very large  nu mb er of cou ntr ies , inc ludin g the  Soviet 

Un ion , have  reserv ations to  the ir  rati fications of  th e Geneva pro toco l. 
In  fac t, the  Geneva protoco l is faced wi th reserv atio ns fro m so m any 
qu ar ters th at it  i s very difficult to sor t out,  sh or t of a com puter  exe r
cise. p recisely  w ha t is in force  w ith  respect  to  th e var iou s p art ies . The  
step from RC A’s to letha ls is so dispropo rtion ate  as to ren de r such  an 
argum ent  moot.

Mr. Bingham . Could you  te ll us wh at the reservatio ns of  th e Sov iet 
Un ion  are ?

Mr. Jordan. I  w ould like to refe r to counsel  here  for  jus t a moment.
Mr. Fo rm an  of the  Gen eral  Counsel 's Office of the  De pa rtm en t of 

Defense .
Mr. F orman. I t is my recollec tion, Mr . Bingham,  th at  these  res er

vat ions are se t for th  in  fu ll on pa ge 271 in th e 1969 hea rin gs  before  th is 
subcommittee.  Bu t brief ly, the Ru ssi ans’ pr incipa l reserv ation  is th at  
they reserve the  righ t to use chem ical  agents in the firs t inst anc e 
again st any  b ell ige ren t pa rty to  t he  conflict  who is no t a pa rty to  t he  
conven tion  or who has an ally  no t a pa rty which fai ls to resp ect  the  
res tric tions  of the p rotocol.

Mr. Jordan. W hic h is anoth er reas on we hope the  oth er body  will 
ra ti fy  it.

Mr. Zablocki. W ith  or wi tho ut the  reserv atio n?
Mr. Jordan. W ith  the  in terp re ta tio ns  th at  we have  stat ed.
Mr. B ingh am. Tha nk  you, Mr. C hai rman.
Mr. Zablocki. Mr. Wilson .
Mr. W ilson. No questions , Mr.  Chairma n.

in l ik e biologicals, cw  has military significance

Mr.  Zablocki. Mr.  Sec retary , on p age  8 o f y our p repa red sta tem ent , 
you sta te:

Unlike biologicals, chemical weapons are  of mil itar y significance, have been 
used in this  century , and could offer the  in itiato r a significant tact ical  advan
tage. We. therefore, believe any chemical weapons limi tations should have more 
effective verifica tion provisions.

Wo uld  you care, very briefly , t o a dvis e th is  committee why  chemical 
weapons are  mili ta ril y more signif icant th an  biological s?

Mr. Jordan. The biological weapons  are  n ontac tical and  are  an un 
known qu an tity. They have  never been uti lized , and th ei r effects are 
not  very clear ly understood.

For  one th ing , t he y are  i nd isc rim ina te and uncon tro llable  weapons. 
The  disease  which migh t be in iti ated  by one of them  migh t very well 
spread  out. not  only  th ro ug h the  enti re popu lat ion  o f the  ar ea,  b ut fa r 
beyond th e local area.

They have  no t been app lied in combat env ironment . Th ei r actual  
mili tary  ut ili ty  ap ar t from  th ei r mass ive and ind isc rim ina te effect is 
very specula tive .

On the oth er hand , the  b ehavior of chemical weap ons is reason ably 
well understood and the y hav e been used mili ta ril y and are  capable 
of focu sing  on the  tac tic al  situ ation . Th ey  are tac tica l weapons th at  
can be used to d eny  use  of  te rrain and  to deny movement , as well as to  
infli ct casual ties  on combat and log istical  troo ps.
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DAMAGE OF HER BICIDES IN  VIE TNAM

Mr.  Zablocki. B ut  rega rd ing the  use of chemical weapons  in Vi et
nam , we were a dvised, t hat  we stil l do not know what dam age  the y have 
done to the  env ironment . Th ere  was not only wild grass  th at  was 
des troyed  bu t it  was used on food and  rice,  to d eny the  enemy th e m eans  
of su stenance  du ring  the  war .

In  oth er words, there  is an unk now n facto r su rro un ding  the  use of 
chem ical  weapons. I f  you use  yo ur  argument as to the  m ili ta ry  signif i- 

* cance of biologicals, you c ould  also use th at  same arg um ent fo r chem
ical weapons as wel l.

Mr.  Jordan. The mili ta ry  s ignif icance and  m ili ta ry  u til ity of he rbi
cides were under stood in the sense of t he ir  use in de folia tin g routes of 
com munica tion , supply,  or  ambush sites  by the  enemy.  These  are  not 
let ha l chemicals.

I t  is tru e that  the re is some d ispute  about  re sidual  to xic ity  in the  soil, 
bu t I un de rst and th at  t hat  r esi dual effect is n ot as serio us as had been 
fea red  in some quarte rs.

Mr. Zablocki. The re a re v ery  many knowledgeable  people who di ffer 
wi th t hat  int erpreta tio n.

ANALYSIS BY TIIE  NA TIO NA L ACADEMY OF SCIENCES

Mr.  Jordan. I  was draw ing on the Na tio na l Aca dem y of  Sciences 
repo rt  wi th rega rd  to th at , Mr . Chairma n. There  are othe r areas in 
whic h, obviously , t here is room fo r differences o f opinion with rega rd  
to these side effects  of the herbicides .

Bu t the  ut ili ty  of the  weapons system in the  mili ta ry  env ironment  
is what I  was  al luding  t o and I  tli ink  th at  was well understood.

Mr.  Zablocki. Reg arding  you r referen ce to th e N atio nal  A cademy of  
Sciences, t o wh at ex ten t is t hat body consulted by the  De pa rtm en t of  
Defense  in th is  area ?

Since you have quoted the Na tional  Aca dem y of  Science , are  they  
in any way  consulted, is thei r adv ice sought , when deter mi na tio ns  ar e 
made by DO D as to the  new weapo nry  in the chemical field ?

Mr.  Jordan. Th is ana lys is by the Na tional  Aca dem y of  Sciences 
« was  an  en tir ely  ind ependent ap praisa l, Mr.  Ch air ma n, of the effects 

of herb icid es i n V ietnam.
Mr. Zablocki. Are th ei r ap praisa ls sought on othe r ma tte rs?  For 

example, as DO D conside rs its  pos ture , pa rt icul ar ly  in connection 
w wi th the  use of  chemical w arfare , is th e Academy consulted ?

Mr. Jordan. N ot rou tinely . I  know t hat  in th is  pa rt ic ul ar  in stan ce, 
th is  was a spec ial case. Th e National  Academy agreed  to  do a study  
on th is  pa rt icul ar  quest ion.

App aren tly , my colleagues inform me, expe rts  fro m the  Na tional  
Aca dem y hav e adv ised the Dep ar tm en t on the  disp osa l of chemical 
weapons as well.

ACDA ROLE

Mr. Zablocki. To wha t ex ten t is  the  Arms  Con trol and  Disarmament  
Agency  consulted on mat ters  of th is  ty pe,  i nc luding  w hen the  bina ry  
systems were co nsidered  by D OD  ?

Mr. Jordan. T he Ann s Con trol and  Disarma ment Agency and  the  
De pa rtm en t of State , as par ts  of  the Na tional  Security  Council
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machinery, are  fu lly  consulted . There  is a fu ll int era gen cy stu dy  that  
I  a lluded  to  ear lie r cu rre nt ly  Tinderway, which  w ill produce a resta te
men t of U.S.  chemical wa rfa re  policy.

On all signif icant decisions, fo r ins tance,  a decis ion to  produc e bi
nar ies , the Arms  Control and Disar ma me nt Agency will have a fu ll 
voice.

Mr. Z ablocki. Wo uld  you be in a p osi tion to adv ise us as to th e v iew 
of AC DA  at  the pre sen t time on the advis ab ili ty of en ter ing  int o a 
bin ary  system ?

Mr.  Jordan . I wou ld not. That  is outsid e my prov ince , Mr. Ch air - * 
man.

NO  VERI FI CA TI ON PR OV ISIO NS  IN  BW  CO NVE NT IO N

Mr. Z ablocki. I n  your  s tat em ent on page 8, you  say, “The  ver ifica- * 
tio n p rovisio ns o f the  Biolog ical  W eap ons Convent ion would  be ina de
qua te f or  a chemical weapons  lim ita tio n agreem ent .”

Wo uld  you care to am pli fy  on th at par ticu la r sta tem ent ?
Air. Jordan . I  will  hav e to see if  my colleagues have an  acc ura te 

ren derin g of the ver ification pro vis ions of the  Bio logical Weapo ns 
Conv ention.

Ou r basic po int  here , I  t hink , is t hat ver ific atio n conside rations  d id 
not rea lly  en ter  into our ra ti fy in g and un de rta king  the Biological 
Weapo ns Con ven tion , because we ha d decided  uni lat erall y t o renounce 
them a nd  dispose of  our stocks.

So, the issue of ve rific atio n measures was moot.
Mr. Z ablocki. Indeed , you do say th at  in the fol low ing  sentence.
Mr. Jordan . Yes.
Air. Z ablocki. And  w ha t I  was lea ding  up  to , if  you  w ould a mp lify 

on th at  f irs t sentence. I  ha d an oth er  quest ion whi ch ha d followed the  
sentence you re fe rre d to.

Air. J ordan . Yes.
I am to ld the re  are  no specific verif icat ion  provisions.
Air. Z ablocki. Th ere  were  no ver ific atio n provisi ons  in the  Bi o

logical. C onvention?
Air. J ordan . T hat  is correct.

cw—“ first use” versus “all use” »

Air. Z ablocki. Th ere  were no ver ific atio n provis ions fo r biologica l 
weapons in the  Biological We apo ns Conven tion . Then if  there were 
none  how could you say the y wou ld be ina dequate  fo r a CW  agree- 
ment ?

Air. J ordan . Aly colleague  Colonel Gr an ge r is very quickly  sp inn ing  
over  the Bio logical  AVeapons C onv ent ion  h ere.  I  th in k the  po int  was, 
it was n ot a  con side ratio n.

Air. Z ablocki. Let  me go to  the  next  ques tion.
In  your next sentence, in  refe rence to th e Bio logical  Convention , 

you say th is : “ Reliable  ve rific ation of oth er cou ntr ies ’ actions  re ga rd 
ing  B W was deemed no t possible, b ut  verif icat ion  p rocedures  were not  
an i mpo rta nt  considera tion.” Th e po in t y ou seem to be m aking  is th at  
since we u ni lat erall y ren uncia ted  b iolo gica l weapons, ver ification was 
not reg ard ed  as an im po rta nt  p roblem. As I  u nd ers tan d the  execu tive 
bran ch ’s posit ion , would  n ot  th e same logic hold if  we un ila tera lly  r e
nunciated chemical war fa re  ?
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Mr. J ordan. W ha t is involved is ren uncia tion of firs t use in the 
Geneva protoc ol ; whereas, it  was ren uncia tio n of all  use in the case 
of biological weapons.

We have ent ere d a reservatio n on the  Geneva pro toco l, th at  it  ap 
plies to f irst  use. That  is U.S. policy.

We are  ta lk in g about chem ical war fa re  now. We hav e no res erv a
tio n wi th respec t to the biological weapons. We have a  reserv ation  to  
the  affec t th at  t he  p rotocol proh ibi ts only first use and no t second or  
re ta lia to ry  use.

Mr. Z ablocki. Mr. du Po nt .
Mr.  du  P ont. I  haven’t anyth ing .

DIA BR IEF ING "O FF  TH E RECORD”

Mr. Z ablocki. Are  there  an y fu rthe r ques tions ?
The Ch ai r wou ld like  to sta te we are  in som ewh at of a difficul t 

posi tion .
We would  like to obtain some ad di tio na l inf orma tio n th at  cannot  

bo for thc om ing  in o pen  session.
Air. B ingham . Don’t we have a quorum?
Mr. Z ablocki. Not unless you c oun t me fo r two.
We need a majo rity.
Mr. J ordan. I f  we could offer the brie fing  of the Defense  In te ll i

gence Agency  off the record, we would be pl eased t o do that .
Mr. Z ablocki. I f  there are  no fu rthe r questions of  the Secre tary 

at th is tim e in open session,  the subcom mit tee session will  close and  
sta nd  ad jou rned  u nt il 2 p.m . on T ues day , M ay 14,1974, when our  w it
nesses wil l be Mr.  Leon Sloss, De pu ty Di rec tor of Po lit ico -M ili tar y 
A ffairs, S ta te  D epart men t, and  D r. Fre d Ikle , D irecto r, Arms  Contro l 
and Disar ma me nt Agency.

Those members desir ing  to  rema in fo r an in form al  briefing, no t ses
sion, fo r the purp ose  of  he ar ing th e Defense Inte lligence Agency b rief 
ing,  wil l be welcome and  the  room wil l hav e to  be cleared.

| Whe reupon at  3:13 p.m., the subcom mit tee adjou rne d, to  recon
vene at  2 p.m., Tuesd ay,  May 14,1974.]





U.S . CHEMICAL WARFA RE POLICY

TUE SD AY , MAY  14,  19 74

H ou se  of R epresen ta tiv es ,
C o m m it t e e  on  F ore ig n  A f fa ir s ,

S u bco m m it tee  on  N a tio n a l  S e c u r it y 
P oli cy and  S c ie n t if ic  D ev elo pm en ts ,

W  ashin gto n ,D .C .
The subcomm ittee  met  at  2 :28 p.m., in room 2200, Ra yb urn House 

Office Bu ild ing , Hon. Clem ent J . Zablocki  (ch air ma n of the sub 
committ ee) pre sid ing .

Mr. Z ablocki. Th e subcomm ittee  wil l please  come to or der .
A t the  outse t I apologize for being  late . In  the absence of the  fu ll 

committ ee chair ma n the  Speaker ha d a m at te r I  had to handle and I 
was the ref ore detained.  W hen I  adv ised  h im I  was to  be at a 2 o'c lock 
subcomm ittee  meeting, he  said, “W ell,  why  ar en 't you th er e? ''

To day ma rks  th e final scheduled session of heari ngs b y the  subcom
mittee on Na tio na l Security  Policy and Scientific Developme nts into 
U.S . chem ical war fa re  policies .

We are  plea sed to have as ou r witnesses th is aft ern oon two  dis
tin gu ish ed  spokesmen from the  executive  bran ch.  They  a re :

Dr.  Fr ed  Ik le,  Di rec tor of  th e Arms  Con trol  and Disar ma me nt 
Agency , and. the Ho norab le Leon Sloss, De puty Di rec tor  of Pol itico- 
M ili tary  Affair s, D ep ar tm en t of ,State .

I note  each has an assis tan t wi th them,  w hich note s the importance  
of  thei r test imony.

We will  he ar  each  of  you gen tlem en sep ara tely, and  then  add ress 
ou r questions to  you as  a team .

Dr . Ikle , if  you will proceed fir st, please.

STATEM ENT OF HON. FRED C. IKLE , DIRECTOR , ARMS CONTROL 
AND DISARM AMENT  AGENCY

Mr. I k l e . Mr.  Chairma n, mem bers  of th is  comm ittee . I  am pleased 
to be here  today to discuss co ntro l of  chemical weapons. I wan t to com
mend the  co mmittee  fo r its  in terest in th is  im po rta nt  subject.

Since the committ ee has now he ard fro m a numb er of witnesses. I 
am certa in you are famili ar  wi th the  pr incipa l aspects of U.S . policy 
in the  chem ical weapons field and of  ou r arm s control  ac tiv itie s in 
th is  are a. Consequ ently, my prep ared  st ate me nt will  be qui te bri ef.  T o 
a l arg e extent,  th e issues are  se par abl e an d can,  th ere fore, be examined 
on thei r ind ivi dual m erits.

(171)
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U .S . RATIF IC A TI ON CR ITICAL

Two majo r agreem ents dealing  wi th chemical and biolo gica l weap
ons have  been sub mi tted to the  Senate fo r its  advice and consent to 
rati fication. One, the  Geneva protoco l of 1925 pro hib its , in effect, the  
first use of chem ical and  biologica l agents in war . Ex cept  fo r the  
Un ite d Sta tes , all mili ta ril y signif icant countries, inc lud ing  the Soviet 
Un ion  and th e People’s Republic o f C hin a, are  par tie s to the  protocol. 
We hope th a t the  cu rre nt  diffe rences will be resolved and  th at  the  
Un ited S ta tes will  become a pa rty  in th e near futu re.

Second, th e Biological We apo ns Con ven tion  of 1972, which pro
hibit s the developmen t, pro duction , sto ckp ilin g, acquisi tion , or ret en
tion of  biolog ical  age nts  o r tox ins  for  o ther th an  peaceful  purposes, is 
also before  the Senate. In  orde r fo r th is  t re aty to come into force,  it 
must be rat ifie d bv the  th ree deposit ari es:  The Un ite d Sta tes , Un ite d 
Kingd om, and th e U.S.S .R. , and at  lea st 19 othe r countries. Enough 
cou ntr ies  have rat ifie d so th at only rat ifi cat ion  by the depositaries is 
required,  some 32. Now th at the  B ri tish  ha ve completed all the pa rl ia 
me nta ry requirements fo r rat ific ation , and t he  Sov iet Un ion  has  indi
cated th at  i ts rat ific ation process is n ea rly  complete, it  is pa rti cu la rly  
im po rta nt  th at  U.S . rat ifi cat ion  be acco mpl ished in the near fu ture  
so th at  thi s impo rta nt  agreeme nt ca n en ter  into  force .

JA FA N E SE  PR OPO SA L:  PR O H IB IT IO N  IN  STAG ES

Further  re st ra in ts  on chem ical wea pons are being discussed at  the  
26-nation Conference  of  the Com mit tee  on Disarma ment,  CCD , in 
Geneva. Th e goa l o f t he  Uni ted State s c an be s tat ed  very  s im pl y: The 
effective p rohibi tio n o f chemical weapons.

At the prese nt tim e there are two  d ra ft  tr ea ty  p rop osa ls before  th e 
CCD. In  M arch 1972, the  S oviet  Unio n and  i ts allie s p ut f or th  a dra ft  
convention  fo r the complete proh ibi tib n of  t he  develop ment and pro
duc tion  of chem ical agents and mu nit ion s and fo r the des truction of 
CW  stock piles . In  our view th e Sovie t dra ft  t re aty does no t provide 
an accepta ble bas is fo r nego tia tio n, pa rti cu la rly because o f the  inade
quacy o f its  veri fica tion  provisions.

Ju st  a lit tle  o ver  2 weeks ago, the Japa ne se  delega tion  pres ented a 
d ra ft  trea ty  at  t he  CCD . Th is proposal call s fo r a complete  proh ibi 
tio n to be reac hed  in stages. P ro du ct ion of su per -toxic  CW  agents , such 
as nerve gases, would be banned ini tia lly . We welcome the Jap anese 
in iti at ive as a serious  and  const ruc tive effo rt to fac ili ta te  discussions  
at the  CCD a nd we are  giv ing the pr oposa l ca reful study.

The gr ad ua l appro ach of  the Ja pa ne se  proposal rela tes  the scope 
of act ivi ties to be proh ibi ted  to  possibi lities of veri fica tion . In  our 
view, an ap pr op riate rel ati on sh ip betw een scope and veri fica tion  is an 
im po rta nt  fe ature fo r a n effect ive l im ita tio n of  chem ical weapons.

HEA RIN GS H E L P F U L  IN  RE SO LV ING DI FF ER EN CE S

All of us who have responsibi liti es rega rd ing the  shap ing of U.S.  
policy on chemical weapons l im ita tio ns—in the executive  as well as in 
the  legis lative b ran ch—are  agre ed o n th e p rim ary objec tive o f th is  pol
icy : Pr ev en tin g th e use of  letha l chem ical  and bac teriological weap
ons. As to the bes t m eans  to  thi s end, t he re  are  dif ferences of  opinion.
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Some  of  thes e diffe rences are  easi ly resolved;  oth ers  req uir e difficult 
jud gments. We  welcome these hearings, fo r the y help us th roug h th is 
open process to  ar riv e a t be tte r conclus ions.

I would be plea sed  to t ry  to answer any questions you may  have  on 
these or rela ted  subjects.

Mr.  Zablocki. Th an k you, Docto r.
Mr.  Sloss.

STATEMENT OE LEON SLOSS, DEPUTY DIRECTOR, POLITICO-
* MILITARY AFFAIRS, DEPARTMENT OF STATE

Mr. Sloss. M r. Ch air ma n and gentlem en, I hav e sub mi tted a sta te
ment. fo r the record  which 1 won’t try to res tat e here.  I wa nt just

* brief ly to res tate fo r you the ad min ist ra tio n’s views on four  main 
issues: the Geneva Proto col  of 1925; th e Bio log ica l W ar fa re  Con
ven tion  o f 1972; t he  d iscussion of chem ical war fa re  res tri cti ons a t t he  
CCD  in G eneva; an d bina ry chem ical m uni tion s.

AR MS CO NT RO L NO T A N  END IN  IT SELF

Fi rs t,  ju st  a few words about arm s con trol  in gen era l and chem ical 
arm s con trol in pa rti cu lar. As the  Pr es iden t has sta ted , the  admi n
is trat ion is ded ica ted  to moving from co nfrontati on  to neg otiatio n. 
However , we don’t look on arm s con trol  as an end in its el f; it  is  one 
means to  enha nce o ur security .

The issues th at  ha ve been rais ed before  th is  committee  invo lve close 
jud gm ents or they  would not be unde r deb ate  here.  I f  any and all 
con trols on chem ical weapons enhance d ou r securi ty,  and  havin g 
chem ical weap ons u neq uivoca lly de tra cte d from our secur ity , the ju dg 
men ts wou ld be easy. But  th is  is no t th e case. Chemical weapons  do 
have a de terre nt  effect, and we should con trol the m or  reduce them 
only if  by doi ng so we can  enhance  our securi ty. Some arm s con trol 
agreem ents will  enhance  ou r securi ty, and oth ers  will  not.  We are  
int ere ste d in real  agreem ents, no t ju st em pty  dec lara tion s.

In  thi s are a of chem ical wa rfa re , me aning ful  a rms cont rol  measures
* invo lve de ter mi nin g wh eth er the Na tio n’s sec uri ty is bes t served by
« en terin g into  arm s con tro l arr angeme nts  which ine vit ably circum

scribe the actions  we ca n t ak e in our own def ense; or alt erna tiv ely by 
prese rving  ou r freedo m of  act ion  in orde r to  de ter  use by others . In  
thi s equatio n one must also weig h the ex ten t to which po ten tia l ad-

k ver sar ies  would be con strained by the agr eem ent  and the  degree of
certa in ty  th at  we would hav e th at  such na tio ns  would ac tua lly  abide 
by such an agre eme nt. I t wou ld ha rd ly  serve o ur  i nte res ts or  int er na 
tional sta bi lit y to  en ter  int o agreem ents if  we could no t be assu red  
of th ei r observance by  others.

PO SI TI ON OF  ADM IN IS TR ATI ON ON  RA TIF IC A TI ON

Now as to th e Geneva protoco l, we w an t to  see i t rat ified, and we are 
fully  as com mit ted as the  Congress to doing  so prom ptl y. As you 
know,  the main issues th at  are  ho ldi ng  up rat ific ation  are  diffe rences 
over  rio t con trol age nts  and herb icides. These are  hones t differences.

I would ju st  make three points which  underli e the ad mi nis tra tio n 
view.
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Fi rs t,  the  protocol is in ou r view amb iguous  as to the  coverage of rio t con trol agen ts and herbicides.
Second, I would note  th at  thes e agents are  not lethal  weapons, 

alt hough th ei r use ce rta inly  can  have some und esi rab le effects. The y have demo nst rated some m ili ta ry  u til ity . Th ei r use  has saved  th e l ives of ou r troops and  of  no nc om ba tan ts; thus  giv ing  up the  rig ht  to use them in war  has  both pro s and  cons. In  ou r view the  bes t way th at  Congress  can  reinfo rce  pa st  U.S . pol icy  in itiati ve s in  th is are a is by prom pt  rati fication  of th e protocol.
Tur ning  to the Biological We apo ns Conven tion , again  we fav or  *prom pt  ra tifi cat ion  by the Senate. We  have alr eady  ren ounced pro duction, use, and sto ckpil ing  of  bio logical  weapons. Ear ly  rat ific ation  would make the  co ns tra int s on oth ers  equ ally  bind ing as the ones th at  we have alr eady  u ndert aken. Fa ilu re  to  r at if y  on t he othe r h and *might  leave  the Un ited State s in the pos itio n of being the pr inc ipal obstacle to  the  convention com ing into force, the reb y unde rm ining  the  past fav ora ble  im pact of ou r policy. Th e mili ta ry  ut ili ty  and po ten tia l consequences of  b iologica l weap ons use are  such th at  we ca n 

accept uncerta in rest ra in ts on po ten tia l adv ersaries in th is  are a while  we cann ot i n other fields.

rr.s. policy  ox  chemical warfare m:ultifaceted

To tu rn  brie fly  to  'the chem ical arm s con trol pro posals at  Geneva which D r. Ik le h as  ref erred to, t he  aim s of ou r chemical w arfare  pol icy are  fir st to de ter  the  use of  chem ical wa rfa re  by othe rs;  secondly, to negotia te v erifiable  r es tra in ts th at w ill ap ply bro adly to all or  to mos t na tio ns ; and th irdl y,  to  enhance  th e U.S . in ternat iona l ima ge as a lea der  in developing p racti ca l a rms c ont rol  a rrangement s.
The U ni ted State s h as alr eady  r enounced use of le thal  chemicals  as a m at ter o f p olicv, and we ha ve no t p rod uced any  chemical mu nit ions fo r some years . We ha ve com mitted  ourselves t o fu rthe r e ffor ts tow ard  arm s c ontrol  o ver chemical weapons by ou r a cceptance  of the  Bio log ical W ar fa re  Conven tion , and at  th e CCD in Geneva. The ma in obstacle, as you know, is  verif icat ion.  Rel iab le ver ific atio n of  p rod uct ion  and dep loyment lim ita tio ns  is ext rem ely  difficult , and  veri fica tion  is more i mpo rta nt  in chemical war fa re  t ha n in biological wa rfa re . *Our  m odes t chem ical stocks do serve a de ter ren t role.  To fal l back  solely on the nucle ar de terre nt  wou ld in ou r view be very risky  and  mos t undesir able. Thus,  if  we are  to  accep t lim its  we need  to  be sure  th at  oth ers  will  do th e same.  We are c on tinuin g our  work on im prov ing  *ver ification techniques  bo th here i n ou r own studie s and in the discussions  at  Geneva.

PROS AND  CONS OF TIIE  BINA RY

Fi na lly , a few words abou t b inary agents which have  been a ma jor  sub jec t of  y our discussions here . Th is is an oth er  of these  close issues.No decision has been reache d to  pr oduce  o r n ot to produce binarie s.On the one ha nd  we acknowled ge that t o r eope n C W pr oduction would hav e adverse  political  effects bo th at  home and abroad . On the  oth er hand , if  we are  to main tai n CW  de ter rent  stocks, b ina rie s do have  some advanta ges over p rese nt munitions . T hu s we need to b alan ce the desi re to  imp rove ou r stoc kpi le wi th bin ari es ag ain st the  po ten tia l pol itical and arm s con trol costs of doing so. The matt er , as you  h ave  heard, is
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un de r s tud y, and I  can assu re you  that all  face ts, inclu din g the po lit i
cal  an d the arm s contro l, wi ll be care fu lly  examined.

In  sum, we share  the concerns and  the aims o f m any  o f t he  w itnesses  
befo re t his  com mit tee who seek  to rest ric t the  use o f chemical weapons, 
bu t we mu st be sure th at  any re st ra in ts will enhance ra th er  th an  de
trac t from  our security.

I  w ould a lso be m ore th an  ha pp y to ans wer y our ques tions .
[Mr . S loss ’ prep ared  sta tem ent fol lows :]

Statement of L eon Sloss, Deputy  Director, P olitico-Military  Affa irs , 
Department of State

I am indeed happy to have this opportuni ty to tes tify  on behalf of th e De part
ment of State before this  subcommittee about U.S. chemical w arfare  policy. Your 
inquiry is a timely one because imp ortant  decisions face the U.S. Government 
with  respect  to chemical weapons programs and  arms  contro l agreements. In  
addit ion, your committee  will by these  hearings help inform the o the r Members 
of Congress and the public on these issues. I hope I  can, today, contribute to th at  
process.

To us in Sta te the re seem to be four basic issues  for U.S. policy that  ari se in 
the  chemical w arf are  con tex t:

U.S. ra tification  of the  1925 Geneva protocol ;
U.S. ra tific ation of the Biological Weapons Convention of 1972;
The on-going discussion of furth er  rest rict ions on chemical wa rfa re a t the 

Geneva Conference of the Committee  on Disarmame nt (CCD) ;
The political implications  of the proposed acquisition of bin ary chemical muni

tions by the Armed Forces.
First, let me say a few words in general about arm s control. This  adm inistra

tion is dedicated to moving, in the  Pre sident ’s words, from an era  of conf ronta
tion to one of negotia tion. Our numerous efforts toward arms  contro l—in 
chemical wa rfa re as in other are as—reflect the  since rity of this dedicat ion. 
However, one should always bear  in mind th at  arm s control is not  an end in 
itself. Ra the r arms contro l agreements  are  an  a lte rna tive means of safeguard ing 
the  Nation’s secur ity, broad ly construed, a t lower levels of cost or risk. The 
United  States also mus t continue to mainta in Armed Forces in ord er to pro tect  
our  security . The size, c harac ter  and equipment of those forces reflect a complex 
series of judgments about the  requi rements for  deter rence  and  defense, tak ing  
into accoun t arms contro l considerations as well as other facto rs.

Whether  any specific arms control ar rangem ents  will serve ove rall U.S. security  
intere sts  is seldom an easy judgment. When it  comes to chemical weapons, for 
example, we would all  feel more secure  if they did not exist.  Bu t they do exis t 
and  I doubt th at  many of us would feel more secure if the  United Sta tes were  to 
do away with  them uni latera lly  and o thers did n o t; or if we entered into  arr ang e
ments which assu red the  dism antling of our  capabi lities, but  did not  assure  
paralle l action by others. Wh at the  United Sta tes seeks in this are a of chemical 
wa rfa re are  agree ments that  will assure  effective internatio nal  limi tations  that  
are  equally  applicable to all  and  in which we can have some confidence will be 
observed equally by all.

T H E  1 9 2 5  GE NE VA  PROT OCOL

The adm inis trat ion  remains strongly committed to the  prom pt ratif icat ion of 
the 1925 Geneva protocol because by such action the  Congress can help to rein 
force prior U.S. init iati ves  to lim it chemical and biological weapons. As you 
know, the protocol in effect bans the first  use in wa r of “poisonous, as phyxiat ing 
or other gases and biological methods of w arf are .” As such, it  is  consonant with 
long-standing U.S. policy. In 1969 the  Pre sident  sta ted  th at  the  United States 
would not make the first use in war of l ethal or incapacita ting  chemical agents. 
Moreover, he totally  renounced the  use and  the  capability  to use biological 
weapons and toxins.

However, ratif ication o f the protocol has been delayed by the differing posit ions 
take n by the adm inis trat ion and the  Senate Foreign  Rela tions  Committee on th e 
inclusion of riot  control agents and  chemical herbic ides und er the  protocol. 
While we unde rstand the views of th e committee on the  coverage Of the  protocol 
and  we realize these views are  shared by many  o thers,  I w ant  to  explain why the  
adm inis trat ion mainta ins  th at  such agents are  not included under the  protocol.
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First, we should be clear wha t we are  talk ing  about. Herbicides are  essen
tially  the type of chemicals  that  have important agr icu ltural  uses. Riot control 
agents are  a type of agen t such as tear  gas that  is widely used in thi s and other 
countr ies by police for crowd control. As wi th all weapons, the ir widespread mis
use in wa rfa re can have undes irable consequences. I do not wan t to minimize 
these, but  I  do want  to point  out they are  not lethal agents . Second, the protocol 
itse lf is ambiguous on whether  these  chemicals  are  covered and some partie s 
take the  position th at  such agents  are included while others feel thi s is not the  
case. Indeed, herbicides had not been used in wa rfa re prio r to 1925 when the 
protocol was draf ted.  Third , to include them under the protocol would involve 
renouncing the use of weapons in whose absence mili tary  commanders will in 
some circumstances have no alt ern ative save the  use of deadly force.

However, we recognize that  the re are  substantial arguments on the other  
side of the question  such as these presented in these  hear ings by several  of the 
witnesses. We rea lize that  the issues here are  not clear-cut and  thus we do have 
them under review in t he  executive b ranch . Res t assured, all arguments pro and 
con will certa inly  be considered in the  continuing adm inis trat ion  review of its 
position on the  rio t control  agent and herbicide question. In par ticula r, we 
wan t to finally pu t the  United States on record formally in supp ort of the 
protocol.

The Geneva protocol is a major landmark  in the  effort to contro l chemical 
and biological wa rfa re and it is unfortuna te th at  the United States , a signatory 
of the  protocol in 1925, should be the las t remaining major mili tary  power 
which has  not ratif ied it. Thus, the adm inis trat ion  continues to endorse the goal 
of prompt ratifi cation of the protocol.

TH E BIOLOGICAL WEAPO NS CONVE NTION (1 972)

The Biological Weapons Convention (BWC) is a comprehensive means ban
ning the development, product ion and stockpiling of bacterio logical (biological) 
and toxin  weapons, and  providing in addi tion  for the destruction  of such weapons 
th at  already  exist. The convention is consonant with curre nt U.S. policy—in
deed, we had uni late rally renounced the  use of such weapons, ceased the ir 
product ion and begun destroying our stockpile prio r to the tre aty’s inception. T hat  
destruction process is now complete and  our major biological warfare faci litie s 
have been given over  to peaceful  uses.

The Senate  Foreign Relat ions Committee has yet to hold hearings on the con
vention and it  would certa inly  be unfor tun ate  if the difference over the Geneva 
protocol should fur the r delay progress on this  measure .

Verification of the  provisions of the  BWC relies upon national means. Quite 
fran kly such means give us only limited capab ility for assu ring  th at  the  con
vention will be complied with. However, we concluded th at  widesp read intern a
tional adherence to the convention with  i ts att endant political  inhib itions aga inst  
potentia l violato rs w as in the U.S. inte res t despite  these limita tions . The mil itary 
desirability  of biological wepaons is. to say the  least , questionable; they have 
not been used to a ny significant degree in modern times and there is good likeli
hood they will not be used given the uncertain effects on the user as well as the 
intended victim. Thus we concluded that  the  potential ly uncontrollable conse
quences of the ir use as well as the  improbabi lity of such use. surely  by the 
United States but  also by others,  were sufficient to jus tify  a decision to enter 
into  a tre aty  which relies  on uncerta in verification. I should stress, however, th at  
this is a form of verification which will be adeq uate  in very few other contexts.

The Sta te Dep artm ent  hopes that  the Senate  will move expeditiously in ra tif y
ing the convention especially  since the  lack  of rati ficat ion by the United States 
may become the only barri er  to the  convention coming into  force:

DIS CUSSION S IN  TH E CCD

•A majo r topic in the  recent  discuss ions of the  Geneva Conference of the  Com
mittee on Disarmament (CCD) has been an effort to place fu rth er  controls  on 
chemical weapons. A comprehensive measure  in this a rea  would ban the develop
ment, testing, production, and stockpi ling of such weapons and provide for the 
destruction of stockpiles  of chemical weapons. More limited  measures would 
ban onlv some of these activities.

The Japa nese have introduced a new draf t chemical wa rfa re tre aty into  the 
CCD in recent weeks. At this  time, we are  according th at  dra ff careful study. 
Overall, the  adm inist ratio n remains committed to the goal of ach ieving effective



res tra int s on chemical weapons, an obligat ion form ally incorporated in the  Bio
logical Weapons Convention. However, we believe th at  partial measures should 
receive consideration in view of the very serious problems in verifying compre
hensive restr ain ts on chemical weapons.

We rely on our chemical stockpile to serve as a deterrent  to  the use of chemical 
weapons by others.  We know th at  several  count ries, most notably the Soviet 
Union, mainta in chemical warfa re capabi lities. Thus, to enter into any compre- 

‘hensive agreement  that  would limi t the  United Sta tes  w ithout reasonable assur
ance that  it  would be observed by others  would unduly jeopardize  U.S. security.

Reliable verification in this are a is extrem ely difficult. Under  a product ion 
ban, for  example, we would need assu ranc e th at  other par ties to the  ban were 
not producing such agents. A comprehensive ban would requ ire means  to insure 
th at  other partie s had actu ally destroyed the  entire ty of their stockpiles. Again 
this  presents  verificat ion problems. Arriv ing at  effective measures which are  
acceptable to othe r poten tial par ties  for  such verification is extremely complex. 
Yet. inadequ ate measures could lead to significant ambiguities which could resu lt 
in dispu tes and actually  reduce, not increase,  our secur ity. That certainly is not 
the goal of arms control. Despi te these  difficulties, we are  continuing to study  
the  problem in an effort to find cons truct ive sol uti ons: and we continue both 
here and in Geneva to actively explore  possible mean s for  resolving the thorny 
verification problem and moving ahead in  thi s area.

BIN ARY CH EM IC A L M U N IT IO N S

The final issue which I would like to address briefly is t ha t of binary  chemical 
munitions . I will not attempt to repeat  he re all of the argu men ts for and against 
the development and production of binary munitions which you have heard in 
previous testimony. What I would like to focus on a re the  foreign policy aspects 
of thi s issue.

The first thing that  we have to consider in assessing the  foreign policy impli
cations of this  proposed program is the  impact th at  i t would have on th e general 
environm ent for arms control negot iations and on the im pressions abroad  of U.S. 
arms  control policies. Some arg ue that  the  production of binary chemicals would 
be inconsistent with  present U.S. policy on chemical munitions. I want to be 
quite explici t as to what that  policy is. In 1969, af te r the  President ’s decision 
to maintain exis ting chemical stockpiles, it was  determined th at  there would 
be no furth er produc tion of leth al chemical weapons unti l bina ry munit ions had 
been developed. We a re  now at the  point  of deciding whe ther  or not to proceed 
with  the manufactu re of bina ry agents. Such a step would not be inconsistent 
with  p ast U.S. policy in that  th is policy contemplated th e mainte nanc e of a stock
pile of lethal chemical muni tions  for  deterrent  purposes. But our  review will 
also include all aspec ts encompassing not only the  mil itary fac tors but  also the  
idea th at  the U.S. binary program would be seen by many  countries  as a lack 
of intere st by the  United Sta tes in fu rth er  arms  control agreements regarding 
chemical weapons. However, as previously noted there will be considerable diffi
culty in developing effective restr ain ts in this area  and thus, if we need to 
improve our chemical warfa re capability,  the  United Sta tes may not be able 
indefinitely to postpone a decision on producing these  agents. In sum, there are 
various cons iderat ions which the Government will need to weigh over the next 
several  months in arriving at  a decision as to wh at is appropriate policy in this  
area . The foreign  policy and arms  control fac tors are  impor tan t elements in 
this  decision, and  I can assu re you that  they will be given the  weight which 
they deserve in o ur review.

OBSTACLES TO “ EFFECT IVE  PR OH IBITION OF CH EM ICAL  WE APO NS”

Mr. Z ablocki. Tha nk  yon. M r. Sloss.
Dr.  Tkle, T would like to ask a very basic  question. On pag e 2 of  your 

prepare d sta tem ent you sa y : “The goal of  the  Un ite d State s can be 
sta ted  very sim plv:  Th e effective proh ibi tio n of  chemical weapons.”

Th is is our goal. Yet . how can we reach our goal  when we don’t 
ra ti fy  the  1925 Geneva pro toco l? Ho w can we reach ou r goal if  we 
con tinu e in the  bin ary  prog ram ? In  your  opinion, will we e ver  reac h 
ou r goal with the presen t pol icies we a re fol low ing  ?
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Mr. I kle . A t th is  time, Mr. Ch air man , there are  seve ral obstacles  
to fu rthe r movement  tow ard  th at goal . One,  th e differences  th at  have  
been mentioned  in the past, and at  the prese nt time, delay the  ra ti 
fication process  of the  protocol. Ano ther  problem is the one refe rre d 
to by Mr. Sloss, t he  p roblem of ver ification. I f  you want to go fu rthe r 
than  an agreem ent  n ot to first  use chem ical weapons, bu t you actually , 
ban  pro duction or eliminat e stockpi les you have to make the ca lcu la
tion whether, wi tho ut adequa te veri fica tion , the  mili ta ry  risk is ac
ceptable. These  are the  difficult ju dgme nts  to  which Mr. Sloss  r efe rre d.

NEED TO CLARIFY  OBSTACLES TO VERIFICA TIO N

As I  said  in my opening s tatement , I  th in k these issues can be sep
ara ted in t hi s whole  a rea , they need  not  a ll be e nta ngled  into one, and  
we c an move wi th  dif ferent  speed an d by dif ferent  processes on each 
one of th em,  Mr. C hai rman.

Mr.  Z ablocki. Do you dete ct any  speed on any  one of  them at the  
presen t tim e ?

Mr.  I kle . There  h as been very slow develop ment in the CC D;  slow 
perha ps  in our da ily  perspective, no t so slow in the pers pec tive  of 
arm s control developmen ts whi ch oft en  tak e 5 or 10 yea rs or more.
Th is develop men t in  the  CCD has  been a steady  cla rificat ion  of  the  
hurdles on veri fica tion . A cla rifi cat ion  as rep resent ed in the Japanese  
dr af t, to which I  ref err ed , as to  the im po rta nt  rel ationship between 
the scope of proh ibi tio n—w het her  a pro duction  ban, a ban on th e m ost 
leth al agents , or oth er age nts—an d the scope of veri fica tion . A clar i
fication is needed  of the  obstacles to a s imp le and sa tis fac tor y solu tion  
to the veri fica tion  prob lem, given th at pro duction  of chem ical age nts  
is int ert wi ned wi th  nor ma l, peac etim e chemical ope rat ions, an d th at 
in a closed society it is very  ha rd  to dis entan gle  t he  two.

geneva protocol: 1922 to 1970

Mr. Z ablocki. Do you believe th at we should  ra ti fy  the Geneva 
protoco l of  1925 with ou t exceptions  ?

Mr.  I kle . I  would th in k we should not seek some leg ali stic perfe c
tion at  t he  expense of  th is in ter na tio na l un de rst an ding  of arm s con- ♦ 
tro l which rea lly  ha s stood the  te st of time. Th e de termi na tio n to pr o
hibit  poison  gas w ar fa re  goes back  to W or ld  W ar  I . I t  was  ou r exp er i
ence in .the bat tlef ield s of  W orld  W ar  I  th a t led to th is  ou tra ge  and  
rea ctio n ag ain st chemical wa rfa re . And  th is  country , th e Un ite d r 
Sta tes , took the  p rin cipa l in iti at ive in  b rin gi ng  a bou t the  protocol of 
1925.

Ind eed , in  1922, at the  Wash ing ton  Naval Conference,  th e W ashing 
ton  Tr ea ty  on Sub ma rines and Nox ious  Gases was draw n up  and in 
corpo rat ed  essent ially the lan guage of the Geneva protocol . Tha t 
trea ty  was rat ifi ed  or  r at he r the U.S . Sen ate , when it  was sub mitted , 
gave  its  advice and consent fo r rat ificat ion , wi tho ut any  dis sen ting 
vote. Thus,  in 1922, the  Sen ate  a ccepted the esse ntia l lan guage of  th e 
protocol.

Then in 1925. when t ha t tre aty did  not go into  effect—not because  o f 
ou r acti on but because Fran ce  was unwi lling  to  r at ify th at  trea ty —it  
was supp lan ted  by the 1925 Geneva pro tocol th at  is sti ll before  us. As 
othe r witnesses have poi nted out af te r 1925 the re was opposit ion , in
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par t by the  Am erican  Chemical Society , at  th at  tim e to  its  ra tif ica 
tio n and , theref ore, whi le it  was rep or ted  o ut of  t he  comm ittee  it was 
not sub mi tted to  the Senat e floor  fo r ra tificat ion .

Fi na lly , some 20 ye ars  la ter, in  1947, it  was re tu rned  to  the  adm ini s
trat io n,  a nd  then as you know  i t was res ubmi tted by Pr es iden t Nixon  
in 1970.

SCO PE OF T II E  PROTOCOL TODAY

Now, tod ay  th e Am erican  Chem ical  Society  s uppo rts  rati fic ati on  o f 
the  protoc ol. Ind eed , now they  a rgu e t hat  th e scope of the pro toco l, or 
the in terp re ta tio n,  ough t to be extend ed to cover herbic ides and riot  
con trol agen ts. I  th in k th is  long histo ry  is wo rth  kee ping in  mind  
because we have  here  a  lar ge  m easure  o f in ternat iona l agreem ent  and 
an im po rta nt  invo lvement of  t hi s coun try  i n th is  i nterna tio na l agree 
ment o r un de rst an din g rega rd ing f irs t use  of  chemica l weapons.

Mr.  Zablocki. Ou r previo us witn ess,  Pro f.  Ri ch ard Bax te r of 
H ar va rd  Un iversit y Law School, noted  th at the  Senat e is a coequal 
body wi th the executive in our Government  and the y indeed  could 
ra ti fy  the  Geneva protoco l of  1925 wi thou t the exceptions. A ft er  all, 
the except ions  were m ere ly a n i nt er pr etat ion of  one man,  the  Secre tary 
of Sta te.  Would you welcome such  an acti on by the Sen ate? Would 
the  Arms C ont rol  and Disar ma me nt Agenc y’s efforts towa rd  brin ging  
abo ut negotia tions in  othe r are as be enh anced by such  act ion  on  the  
part  of the S ena te ?

Mr. I kle . I  have noted  Pr ofessor Ba xter ’s sta tem ent on th is issue, 
li e  is a pr ofe sso r of  law, a nd  I  am no t.

Mr. Zablocki. I am  not a law yer , ei the r.
Mr.  I kle . The  precise legal  qu estion involve d here is th e rat ific ation  

proce ss and  res erv ation  the reto. I am af ra id  I  am  no t prep ared  to 
fu rthe r elucidate,  but  th e admin ist ra tio n wou ld ce rta inly  welcome the  
rat ific ation  of the protoco l. I  th in k th is was made clear by its resub
miss ion in 1970.

ratific ation: with or withou t reservations?

Mr.  Zablocki. Obvio usly  t hough, only wi th the  exceptions.
Now my question to you, Would you welcome the rat ific ation  of the  

protoco l w ith  or w ith ou t the  exceptions  ?
Mr. I kle . We wou ld welcome gen era lly  a resolu tion  of thes e dif fer

ences. Th ere  are  im po rta nt  consider ations be ari ng  on the  reserv ations 
mentio ned  by Mr.  Sloss.  fo r instance. Thev tou ch on the  question of 
thes e no nle tha l agents. "We face honest questions. The so ldie rs m ay a sk : 
Is  i t b et te r to use a flam ethrow er or  te ar  gas in a c er tai n sit ua tio n ?

These are  no t all such  easy questions to answer . Is  it  be tte r to kill 
weeds or  to kil l lives,  on the  question of  hetbicicles? We have to look 
at  the  problem  car efu lly .

Ag ain , stress ing  the lon g hi sto ry  of  the  pro tocol, the  very active- 
role  o f the  Un ite d State s in its  dr af tin g,  the  fact  th at  it  was  alr eady  
rat ifie d in ea rli er  l anguage by the  U.S . Sen ate , I  th in k th at  suggests 
a lar ge  measure of agr eem ent  on the question. The questio n is, How 
much tim e we should  spe nd rega rd ing the differences on the edges? 
Alm ost  eve ry in ter na tio na l agreem ent  ha s uncerta in edges  a nd  bound
ary lines, and one can  spend a long time tryi ng  t o in te rp re t and re in
te rp re t th is way or that .
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W E IG H IN G  ADV ANTAG ES AGA IN ST  T H E  RI SK S

Mr.  Zablocki. I  know my time is over  a nd  I have many othe r ques 
tion s, but ju st to follo w up on wh at you have  state d, Doc tor.  Ce rta inl y 
man y ques tions  a rise , i ncluding  th e question th at  Mr. Sloss  impl ies on 
page 2 of his prep ared  sta tem ent . I  won der  if you agree wi th Mr. 
Sloss’ c ha rac ter iza tio n th at  “A rm s con tro l is n ot an  e nd in its elf .”

Mr. I kle . C ert ain ly I agree wi th  th at . Arms  con trol is a mean s to 
an end, enh anc ing  our  na tio na l securi ty and wor ld sta bi lity and wor ld 
peace.

Mr. Zablocki. Bu t as I un de rst an d it  Mr. Sloss, sta tes  th at  arm s 
con trol  is not an  end in itself.

Mr. I kle . I  t hi nk  I tri ed  t o rec ap tur e the meani ng o f th at  sentence 
as I  understood Mr. Sloss.

Mr.  Zablocki. Maybe  Mr. Sloss can elucidate  on his  s tat em ent so we 
can  get  a lit tle  excitem ent  here.

Mr. Sloss. W ell,  I th ink you are  ha ving  t rou ble  pi tti ng  us ag ain st 
each o the r on th is issue.

Mr.  Zablocki. There  a re a co uple  others, bu t we w ill re tu rn  to  th em 
later.

Mr. Sloss. You may  on others , sir.
I  hold to  th at  sta tem ent . I  th in k the po int  th at  I  tri ed  to make in 

the lon ger  sta tem ent , and  also in my br ief ora l rem arks, is th at one 
has to weigh the overall  advanta ges to ou r securi ty which you gain 
throug h neg otiated agreem ents ag ain st th e risks entailed. Th is was 
no t inte nded to  be a neg ativ e sta tem ent on arm s cont rol.

M A IN T A IN IN G  N ATIO N AL SE CU RI TY

In  some cases we ar e b et ter se rved , I  th ink,  by avo iding unwise arm s 
con trol agreem ents, and  in pa rt icul ar  where we can not have  as surance 
th at  oth ers  will comply wi th the agre ement  to the  same exten t th at  
we will. So I  don’t th in k th a t we sho uld  look on arm s con trol  as an 
end in i tse lf b ut  as  a means to  a b road er  objec tive,  which is th e m ain te
nance of  o ur  secu rity  at  th e minim um  possible cost.

Mr. Z ablocki. S til l no difference.
Mr. I kle . I  th in k th e sta tu te  of my agency pu ts th is qui te well. It  

pu ts the arm s con trol  and dis arm am ent e ffor ts into the  context  o f our  
overall  n ational sec uri ty effor ts, in su pp or t of n ational securi ty policy. 
We tr y  to  pur sue , in whicheve r way  seems pro mising, disarm am ent 
measures to  enh ance na tio na l sec uri ty and pro spects  fo r wor ld peace.

Mr. Zablocki. M v tim e is up.  I will call on Mr. du Po nt , who is a 
lawyer,  an excellent law yer , and a na tio na l lawyer.  Pe rh ap s he will 
pursue thi s.

do we need cw response?
Mr. du P ont. Th an k you, Mr . Ch airma n.
My ques tions  are  going to be in anoth er  field entire ly,  and  I will 

pass  the questions on to Mr. Bies ter  when his  tu rn  comes along, or 
Mr.  Fr aser , ei the r one.

Mv question I  thi nk  is fo r Mr.  Sloss, and I  would l ike to probe a l itt le  
bi t the ques tion of wh eth er we need a chemical warfare  response. It  
seems to  me th at  divides  into  two diff erent questions: wheth er we 
need one psyc holo gically , and which goes to the  s tatem ents you make
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on pag e 2. I  dou bt th at  many of us wou ld feel more secure if  the  
Un ite d State s were to  do away with chemical wa rfa re  age nts  u ni la te r
all y and oth ers  do not.  That  is kin d of a psycho logical question. Do 
we sleep be tte r knowing  t hat  we have  a chem ical  warfare  re ta lia tory  
capabil ity ?

Th e second par t of th e ques tion is. Do  we need  chem ical warfare  
response  in fac t, or is our conventional war fa re  response  and our  nu 
clear capabil ity  sufficient in fact  to deal  wi th a chem ical wa rfa re  
att ack?  Pe rh ap s you  would like  to expand on those two  quest ions.

Mr. Sloss. Yes, Mr. du Po nt . Th is  is a question th at has occurre d 
th roug ho ut  thes e hearings. Le t me give  you my view on the ma tte r.

T H E  PH IL O SO PH Y  OF DE TE RR EN CE

The pr inc ipa l pur pose fo r which we now main tai n a stoc kpi le of 
chemical weap ons is a de ter rent  to  an adve rsa ry 's use of CF . Now 
th is busin ess of deterrenc e is a very com plic ated sub ject , and I  don't  
wa nt  to go into a phi loso phical discussion of  it,  bu t deterrenc e is in 
many respects  in the mind of the othe r fello w, and  I  th in k the ques
tio n th at  one has to  ask is wh eth er he would be as de ter red  from  the 
use of  chemical weapons  in t he  absence, of the  TT.S. chemica l c apa bil ity .

Now there are  some who arg ue  th at  ou r ab ili ty  to re ta lia te  with 
conven tional and nucle ar weapons would serve th at  purpo se equally  
well. I t  is ha rd  to probe into the min d of  th e pot ent ial  adversa ry,  b ut 
if we were to un ila tera lly  renounce chem ical weapons I  th in k th at  
his  c alcula tion of wh at he migh t be able to get  away  wi th are  a t least 
go ing  to have  to  be  reviewed and  might  well be changed. We  h ave  to 
be concerned n ot only abo ut the use o f any  p ar ticu la r t ype of weapons 
bu t abo ut th ei r t hrea ten ed  use a nd abo ut ou r reactio ns to th ei r th re at 
ened use.

I f  an enemy seeing us wi tho ut chemical weapons threaten s to  use 
chem ical weapons ag ain st us, and  t he  issue w as one w hich di dn ’t seem 
pa rt icul ar ly  ur ge nt  or serious  enough to call fo r the use of  nuclear 
weapons, we m ight  feel th at we had  to  back  down. Or  he m igh t mis cal
culate  a nd  feel that, we were going to  back down. So these a re some of 
the  c alcu latio ns.

I realize  tha t soun ds very complicated . I  w ould  sum it up  by say ing  
th at  nobo dy could be confident abo ut wh at the  effect would be, bu t I 
th ink there is a  signi fica nt risk th at  if  we remo ved the chemical de ter
ren t from  ou r stoc kpi le eit he r un ila tera lly  o r wi tho ut ade qua te assur
ances th at  oth ers  have  done  the same, and pa rt icul ar ly  if  we were  to 
fa ll back  on the use of  n uclea r weapons which, as I said  in my stat e
men t, I th in k would be a very risky  business, we wou ld be ta ki ng  a 
serious  ris k—a serious ris k th at  an opponent might  m isca lculate.

M A JO R DIF FE RENCES BETW EE N IiW  AN D CW

Mr. du P ont. L et me j us t follow up  on  tha t. W ha t ris k did  we ta ke  
when we uni la tera lly  r enounced biological warfare?

Mr. Sloss. T feel the re is a c ons iderable  diffe rence between biologi- 
cals and  chemicals. Th e main difference  be ing  th at  b iologica l weapons 
are  much more un certa in  in  th ei r use and  in t he ir  effects. Th is  is some
th in g t ha t we went into  in  g rea t deta il du rin g the  stud ies  in 19B9 when 
we ar riv ed  a t these conclusions. The us er o f bio logical weap ons is much
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more u ncert ain  a bout the effects on his  own forces and his  own popu 
lat ion  of  such use and, the refore , there is a conside rabl e element of 
self -det errence , i f you will,  in t he  use  of  biologica l w eapons. The same 
does not apply  to the same degree in th e use of chem ical weapons.

Fu rth ermor e the  evidence is t hat  some co untries  hav e stocked  chem i
cal weap ons fo r some y ears;  chemical weapons have  occasional ly been 
used in wa rfa re , and while I  wou ld no t arg ue  that  t he ir  use is h igh ly 
like ly, I  th ink the ir  use is more  like ly tha n we judged th e use of  biolo gi
cal weap ons to be. We  rel ied  on a conven tion  in which  veri fica tion  
was uncerta in,  bu t we fe lt because  of thes e fac tor s th at  it  was easier 
to do  so in the case  of b iologica l agen ts th an  wi th chem ical agents .

MOVING AHEAD WITH  DEFENSIVE EFFORTS

Mr. du P ont. On e more  quest ion,  and then  I  will  tu rn  t o Mr . Ikle.
Can  we hav e a cred ible  chemical warfare  of fensive ca pabi lity with 

out havin g a credib le wa rfa re  d efense capabil ity , which  we  obviously 
do n ot have tod ay  ?

Mr.  Sloss. In  my  judgm ent we ca nno t. I  th in k there are  th ings  th at  
we need to do abo ut our defen sive  capab ili ty  as well.

Mr. du P ont. S o a lmo st reg ard les s of  w hethe r we w ent  ahead wi th 
weap ons such  as the bin ary  del ive ry system we pro bab ly oug ht to  bo 
going ahea d with  defe nsive efforts.

Mr. Sloss. I full y co ncur  in th at .
Mr. du P ont. Mr.  I kle , you were  ve ry exerc ised the re when we were 

ta lk ing about nucle ar deter ren ts.

underlin ing the  risk  of escalation

Mr. I kle . Yes, Mr . du Po nt , you  guessed correctly.  I  was merely 
going to underl ine  the p oin t a lre ady m ade  by M r. Sloss. I  have noti ced  
in t he  very valuab le and in ter es tin g t est imo ny of a num ber  o f t he  w it
nesses before  th is  committ ee allusions  to  the pos sib ilit y of de terri ng  
chem ical weapons by the th re at  of  esca lation to  tacti ca l nuclear 
weapons.

Fr om  an arm s con trol  po in t of  view, there  are  very serio us mis
giv ing s about  thi s idea. To be sure, a ny mili ta ry  pl an ne r co nte mp lat ing  <
aggress ion in to  an  are a where there a re t ac tical nucle ar weapons  wou ld 
have to give  very serio us con sidera tion to th at , bu t we also have to 
keep a sense of prop or tio n in all  o f thi s and com pare chemical wa rfa re  
wi th the dangers  and uncerta int ies  of  nucle ar war .

The  dangers  of  chem ical war  rea lly  are  qui te ins ign ific ant by com
par ison. I  th in k we wou ld lie do ing  arm s con trol  ups ide  down if,  in 
ord er to  g et rid of chem ical weapons, the much lesse r danger,  we in 
creased the ris k of escalat ion  to tac tic al  nucle ar weapons, the much 
grea ter dan ger . I  merely wante d to underline  thi s point.

EMPHASIS ON NUCLEAR ARMS CONTROL

Mr. du P ont. Well , you  wo uld ag ree  then  th at  it  is  necessary  to  have 
a chemical response  t o a chem ical at tack  if  there  is no adequa te sub 
sti tu te  ?

Mr.  I kle . T hat  is  not the  po in t th at  I  hav e just been making. The  
po in t I  have been ma kin g is th at  we should not rely on, or  stress,
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or  emp hasize escala tion to tac tic al nucle ar weapons  as a response  
to t he  firs t use aga ins t us, or  our all ies, o f chemical weapons. Fr om  th at  
it  does n ot follow th at  we need  c ert ain  chemical  weapons, or  chemical 
weapons in  gen era l, to  deter. Tha t is the second quest ion.

Of  course we have to alw ays  keep in  mind  th at  any majo r wa r 
crea tes  serious  risks rega rd ing nucle ar weap ons,  pa rt icul ar ly  nucle ar 
weapons  in  an are a such  as centr al Eu rope . Thus,  there are  many 
forces hopeful ly de terri ng  war . That  i s wh at mili ta ry  e ffort is a bout, 
inc ludin g ou r nucle ar weapons.

* The only t hi ng  I  w ant ed to br ing back int o balance  is  th e rel ative ly 
much gr ea te r importance  of  nucle ar arm s con trol in our ove rall  na 
tio na l securi ty effort ; th at  is to say, to preven t n uclea r w ar and use of 
nucle ar weap ons as com pared to  the less im po rtan t objective  of  pre -

* venti ng  use of chem ical  weapons.

CHEMICAL WARFARE TO NUCLEAR NOT A CONTINUUM

Mr.  nu  P ont . L et  m e ask  one more question, Mr.  Chairma n.
There  is the n in  yo ur  mind  some kind  of a thresho ld here , and  i f we 

pas s over t hat  th res ho ld in  the  use of nu cle ar weapons  l et ’s say in re
sponse to  a chemical war fa re  at tack  we r isk  some m uch gr ea ter nu clear 
holo caus t th an  we otherw ise  w ould  by res pond ing  to  t he  c onventional  
forc e or  by  the response  of  the chem ical ?

Mr.  I kle . The  po in t I  wa nted  to make was th a t p laying  around w ith  
the  idea of, or  str ess ing  the  idea  of  nucle ar escala tion gets us into a 
very, very dan ger ous are a. Now the tac tic al  nucle ar weapons and  
str ate gic nucle ar weapons  indeed pla y a very im po rtan t role  in our  
postu re in Eu rope , as well  as global ly. But  to say  th at if  chem ical  
weapons  were used there is a s imple ans wer throu gh  n uclea r weapons, 
I  th in k t hat  is dangero us.

Mr. n u P ont . Than k you.
Tha nk  you, M r. Chairma n.
Mr.  Zablocki. Mr. Fr aser .

TESTING THE BINARY

' Mr . F raser. Than k you, Mr. Cha irm an .
Mr.  Sloss, on th e bin ary  question my un de rst an ding  f rom  the  tes ti

mony th at  we have had is t hat the  admin ist ra tio n has decided to seek 
money in  the  budget now before  Congre ss to  establ ish  a bina ry  produc- 

w . tio n l ine. Is  th at  your un de rst an ding  ?
Mr. Sloss. That  is correc t.
Mr. F raser. I t  is also my un de rst an ding  t hat  t he  De pa rtm en t has 

made no  d ete rm ina tion th at  the bina ry  p rod uce d must be pro ven  m ili 
ta ri ly  effective, is th at  you r und ersta nd ing ?

Mr.  S loss. Yes.
Mr. F raser. So you un de rst and th at the  De pa rtm en t of Defe nse is 

now proceeding w ith  the  pr oduction fac ili ty  and a t th is p oint  has mad e 
no decis ion wheth er open  ai r field test ing is req uir ed  or  not , pu tti ng  
the tw o s tatement s tog ether.

Mr.  Sloss. Th ey ha ve requested fund s fo r such a fac ili ty.
Mr. F raser. Tha t is r ight .
Mr. Sloss. A s f ar  as  I  know there  has not been any  g roun d du g yet. 

The const ruc tion of  the fac ili ty  fo r whi ch the y requ ested fun ds has 
no t ye t begun.
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Mr. F raser. Wha t is  the  pu rpo se o f tes tin g of  a weapon system ?
Mr. Sloss. Wel l, I  am not an ex pe rt on the mili ta ry  effects bu t 

obviously  the  pu rpose in gene ral  is to  see whether th e system wil l work .

T H E  USE  OF SIM U LA N TS IN  TE ST IN G

Mr. F raser. Right. Now they  say  the y have not decided whe ther 
they need such te st s; r ig ht  ?

Mr. Sloss. Open  ai r te st s; th at is r ight .
Mr. F raser. Right. In  othe r words, the y migh t decide th at  the y 

need them .
Mr. Sloss. As I  und ers tan d i t ; yes.
Mr. F raser. A nd  t he  purpo se th en  wou ld be to find ou t wh eth er it 

would w or k; is th at  righ t ?
Mr. Sloss. Rig ht.
Mr. F raser. And  in the absence of  t hat  d ete rmina tion they  a re ask 

ing  for  the  money to  establish the production c ap ab il ity; is  th at righ t ?
Mr.  Sloss. That  is my un de rst andin g.
Mr. F raser. Does th at  make  sense ?
Mr.  S loss. I t hink  it  does mak e some sense because the po int that  you 

didn ’t cover in your question, and which  I  u nd ersta nd  w’as covered by 
the Defe nse witnesses, is th at  you  can conduc t tes ts wi th  sim ula ted  
age nts , and you can conduc t l ab orato ry  tes ts. Whil e t hi s is n ot  ce rta in 
as ye t, such test s ma y g ive you sufficient confidence t o proceed wi th the  
production wi tho ut ha vin g to con duc t an open  a ir tes t w ith  th e actual  
chem icals  invo lved.

Mr. F raser. Mr. Sloss, th at  does no t qui te deal  wi th  the question, 
because the y hav e not tak en  th at  position,  isn ’t th at  tru e?

Mr.  Sloss. They have tak en  the position th at  they  may  not need 
to have open  ai r tests , bu t they  hav e ind ica ted  th at  the y can  cond uct 
ce rta in  tes ts wi th  sim ula ted  chem icals whi ch will  give  the m some in
form ati on  abo ut th e u til ity o f the system.

IS  OPE N AIR  TES TI NG RE QU IR ED ?

Mr.  F raser. B ut  I  am now loo kin g at  th e sta tem ent of Mr.  Jo rdan .
Mr. Sloss. Right .
Mr.  F raser. H e says, “No de termi na tio n has been made th at  open 

ai r testi ng  w ill be req uir ed to  p rov e mili ta ry  effectiveness.”
Mr. Sloss. Th at  is rig ht .
Mr.  F raser. I assume the y may  conclude th at  open-ai r tes tin g is , 

req uir ed to dete rmine  mi lit ary open-a ir effec tiveness.
Mr.  Sloss. Right .
Mr. F raser. Yet , in the absence of th at  de termination, in the  ab

sence o f t hat  test,  th ey are  a sking Congress  f or  the  money to establish 
a production line, is th at  correct  ?

Mr. Sloss. Yes.
Mr. F raser. Does  th at  make sense ?
Mr. Sloss. I th ink it makes sense in th is way, if  I may , Mr. Fraser.  

As I underst and it, and rea lly  you sho uld  p robe the Defe nse witnesses 
fu rthe r on th is,  because  I am no t an expert on th at  aspe ct, bu t as I 
un de rst and i t these fun ds are  to g ive th em the  ca pabil ity  to  move ahead 
with the  pro ductio n faci lit y and , the ref ore, they will have begu n the
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lon g lead tim e items so th at  if  it  is de termined  that, wi thou t a tes t it  is  
feasibl e to move ahead  w ith  the  pro duction  faci lity,  t hey  would be in 
a pos ition to do th at . As you know, it  is many mo nth s before  these 
funds will ac tua lly  be avai lab le to them  f rom  a pp ropr iatio ns , f rom  th e 
Congress,  and  it  is the  fee ling in the Defe nse De pa rtm en t th at  the y 
will  b uy some le adt ime if  i t should  prove feasibl e to go ahead in a f ew 
mo nth s fro m now.

THE QUEST ION  OF FU ND IN G

Mr. F raser. Al l rig ht . So wh at  you  are  s ay ing  i s th at  they are  ask
ing  us fo r money to beg in to  pu t toge ther  a pro duction line  fo r a 
weapon system which  they may  determ ine  needs  t o be field tested fo r 
mili ta ry  effectiveness.

Mr. S loss. Correct .
Mr.  F raser. An d in any  case presum ably such tes tin g may  prove 

th at  the  weapon system is no t adequate.
Mr. Sloss. Tha t is qu ite so.
Mr. F raser. In  which case we m ay have was ted some or all of th at  

money.
Mr. Sloss. Tha t is t rue if  i t is actu ally uti lized  fo r the beg inn ing  of  

pro ductio n. Of  course it is also possible th at the y could  hold th at  
money until the tes ts have  been com pleted or  un til  the y find the tes ts 
are  not necessary.

Mr. F raser. You are  familiar , gen era lly , wi th our defense posture 
and  the way in  wh ich we p roc ure  weapon systems.

Mr. Sloss. Right.

PRODUCTION LINE S FOR WEAPO NS TH AT  ARE NOT ADEQ UATELY TESTED

Mr.  F baser. Do you believe, in gen era l, it is wise policy fo r our 
Gov ernmen t to proceed with pu tt in g toge ther  the production lines fo r 
a weapon system which has  no t been ade quate ly tes ted  ?

Mr. Sloss. T wou ld no t th ink it wise to  go ahe ad wi th the  actual  
expend itu re of the fun ds,  bu t sometimes  i t is necessary , and  th is  does 
happen fre quently  in the Defense b udg et, to buy  leadtime  to  have the 
funds ava ilab le if  it is determined  th at it  is feas ible  to  go ahead.

•  Mr . Zablocki. Wo uld  the gen tlem an yie ld on th at  point?
Mr. F raser. Yes.
Mr.  Zablocki. In  p rio r test imo ny the g ent lem an may  recall  we were 

advised—perh aps you can confi rm or  deny  it,  Dr . Ik le—t hat  U.S .
• poli cy on CW  is u nd er  rev iew, and t ha t a decision m ay be forthcom ing  

as ea rly  as 2 months from now, im ply ing  th at pe rhaps the  pos ition 
of the executive bra nch  may  change  eit he r on the  exceptions  to the 
Geneva protoco l of 1925 on the bin ary  pro gra m.  I f  th is  is the case 
the n why  go ahead with any  expenditu re fo r pro duction at  all ?

Mr. Sloss,  are  you also aware  of  th is  s erious review ? I un de rst an d 
th at  the AC DA  has  h ad  an inp ut  into th is  review. W ha t is the  sta tus 
and  the  possible recommen dat ions of th at  review, suppos edly fo rth
coming in a m onth o r two  ?

cannot forecast executive decision of cw  policy

Mr. Sloss. I can not beg in to foreca st wh at  th e recommenda tion  
might  be , b ut  let me descr ibe a possible scen ario  which might  h elp  t o
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answer  Mr. Fr as er ’s question. Th is is no t a predict ion  of wh at migh t 
hap pen . I  don’t know wh at the  ans wer will  be if  and  whe n it  migh t 
come to  a decision. I  have no idea  a t the mom ent wh at th e decision 
migh t be, bu t if , in the next several  m onth s, say in  Septemb er of  thi s 
year,  if  you  ha d a decision to proc eed  wi th the pro duction  of  b inary  
mu nit ions, and the Defe nse Dep ar tm en t h ad  not  ask ed fo r thi s money,  
then  the y wou ld have to  wa it un til  th e next budget cycle to  pick up  
the  fund s for  the  pro duction fac ilit y.

If , on the oth er hand , you ha d a deci sion  at  th at  tim e no t to pr o
ceed wi th  bin aries,  no th ing would  have been done  with  these fun ds  
and they  wou ld clearly  no t be required.  W ha t I  believe the Defe nse 
De pa rtm en t is doing is  prote cti ng  th emselve s ag ain st a poss ible deci
sion to proceed— prote cti ng  them selves again st a delay sho uld  th at  
decision be mad e in  the  nex t seve ral m onths.

Mr. nu P ont. Wil l the gentleman y ield ?
Mr.  F raser. OK,  if I  could get  a lit tle  more time.

PROS , cons, alternatives to u .s. position under review

Mr. Z ablocki. I f  we could ju st  hav e Dr . Ik le ’s comment on wh at 
the su pposed new p osi tion m ight  be.

Mr.  I kle . I  ce rta inly  can  confi rm th at chemical war fa re  poli cy 
has been under review. We  hav e moved ahe ad looking at  the pro s 
and cons, and the var iou s alt erna tiv es  and hope to  move to  upda te 
the  overall  U.S . pos ition . Th is is a fa ir ly  common process. We  re
view U.S . Gov ernment pol icy on many issues all  the  time. We  don’t 
wa nt to  be locked into any  pa rt ic ul ar  poli cy on any  issue, whether 
arm s con trol  or na tio na l securi ty. We cannot , the refore , ju st  fo r th at  
reason stop pro duction, or tes tin g,  o r dep loyment of force s whose fu 
ture  statu s may be un der review.

Also,  it  is fa ir ly  common fo r the  mili ta ry  to wa nt some standby 
pro duction faci lity,  on th ings  whi ch may no t be produced. W he the r 
exp end itures  on such fac ilit ies  are  wise depends, of course, on the 
amo unts of money invo lved  and  the  la rg er  complex and risk s, bu t 
as a m at ter of pr inc iple I  am sure you could  th in k of examples which  
are commonly accepted.

WILL TII E  BIN ARY REPLACE OR ENLARGE  CW STOCKPILES ?

Mr.  F raser. I  wan t to go now to the  objective  in the  proposed pr o
duc tion  o f b inary chemica l weapon systems. We hav e been told  by the  
Defense De partm ent th at  “O ur  cu rre nt  stockpile of mu nit ion s”—and 
the  reference  there is to chem ical  mu nit ion s—“is lim ited  and does 
not fu lly  pro vid e the  capabil ity  we believe is necessary  to adequa tely  
supp ort all U.S . force s in case chem ical  wa r is used again st us.” St ill  
quo ting, “The composi tion of  ou r prese nt stockpile does no t fu lly  
meet our re quirements .”

Does one prop er ly  in fe r from th at  sta tem ent  th at  the  bina ry  pr o
duc tion  is intended no t only to rep lace exist ing  stoc kpi les bu t to 
enlarge the m?

Mr.  Sloss. As fa r as I  am concerned th at is an open  issue yet. I  
don’t know wh eth er the y would be pro duc ed as rep lace ments or ad di 
tion s, and indeed whether we would go ahe ad wi th the  pro duction  of
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bin ari es at  all. I  reco gnize th at  it  is the Defense Dep ar tm en t’s ju dg 
ment th at they need  more.  I  am not  say ing  th at  I necessa rily  dis 
agree wi th th at  jud gm ent, bu t th at  is som eth ing  th at  we are  taki ng  
a look a t in the ongo ing  studies.

NO IMPROV EM ENT IN  EFFECTIV ENESS

Mr. F raser. I s my un de rst an ding  c orrect  t hat  t he  bina ry  weapons , 
chem ical weapons, when  used  in the  com bat  sit ua tio n are  no t any  
more effective t ha n the  prese nt s tockpile?

Mr. Sloss. Tha t is corr ect.  They pro duce the same agents th at  we 
now have.

Mr. F raser. Tha t we alr eady  have in  the stoc kpi le?
Mr. Sloss. Righ t.
Mr. F raser. And  i t is now rea dy  f or  use  in  combat, is t hat rig ht?
Mr. Sloss. Righ t, alt ho ug h a po rti on  of  the stockp ile consists of  

agents stored  in  bulk.
Mr. F raser. H ow  long has  the  bina ry  system been unde r develop

men t?
Mr. Sloss. Oh, it  has been under development  fo r a n um ber of  years. 

I  th in k abo ut 10 years.
Mr. F raser. Te n yea rs.
Mr.  Sloss. I t  ac tua lly  goes back to the 1950’s when it  fir st sta rte d.

THE ARGUMENT FOR EXPENDITU RES

Mr. F raser. Can you  tel l me wh at ex ter na l exigency  now requires 
us to  fund  a produc tio n line in the  absence of  a de ter mi na tio n th at  
the  system has been ade quate ly tes ted? W ha t now causes  us af te r 10 
yea rs of  develop ment to be in  th at  pos itio n ?

Mr. Sloss. We ll, let  me firs t res tat e again  th at  we hav e made no 
decis ion to go ahe ad wi th  the  p rod uct ion , so I  have to be rep eti tive. I  
know  I am sou nding  rep eti tive, bu t the arg um en t fo r thes e expen di
tures is to h edge a ga inst a possible decis ion t hat  has n ot y et  been made 
th at  we m igh t go ahe ad an d p roduce  it.

Mr. F raser. W ell,  w hat is d iffe ren t abou t th e fiscal 1975 ye ar  budget 
th an  say the fiscal 1974, o r the  fiscal 1973? W hy  now do* we hav e to 
invest money in a production line fo r a weapon  system th at has not 
been test ed?

Mr. Sloss. I  th in k the fea sib ili ty of  prod uc ing the  bin ary  agen t 
is now  reasona bly  a ssured on th e basis  of  th e rese arch t hat  has a lre ady 
been done. Tha t was no t tru e 2 yea rs ago. We  now face a sit ua tio n 
which we d idn’t have 2 or  3 years  ago where the  experts  are r easona bly  
conf ident th at  it  is feasibl e to  pro duce such  a system, and there fore 
wh at  was  a the ore tical possibil ity  back in  1970 is now a firm er 
possibi lity .

BINA RY  NO LONGER A “ GLEAM IN  THE EY E”

Mr. F raser. We ll, bu t we could sti ll hav e gone  ahe ad wi th  the 
pro duction  line  in the  bel ief  th at  it  wou ld prove feas ible , ju st  as we 
are  pro posin g to go ahe ad wi th the pro duction  line  in the  b elie f th at  
tes tin g eit he r will  prove the weapon system feasib le or  th at  we may  
decide i t is not needed .

33- 749— 74 13
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Mr. Sloss. True.
Mr. Fraser. Why are we doing this in fiscal 1975?
Mr. Sloss. This is always a matter of judgment, of course, but it 

seems in fiscal 1975 tha t we are  close enough to being able to produce 
an effective binary tha t it is not jus t a gleam in the  eye any more, so 
tha t a decision might be made in the next few months.

Mr. F raser. Well, based on your knowledge of our defense require
ments, and keeping in mind your statement  tha t the  present stockpiles 
are as effective as the binary  system, and tha t these are now in position 
for use in combat, and not on a first use but in a reta liatory posture, can * 
you tell me whether in your judgment a delay of another year in the 
start of production of a binary system would be prejudicial to the 
security of the United States ?

Mr. Sloss. I really don’t have a confident conclusion on th at, Mr.
Fraser . I am not trying to duck the question. I think tha t these are 
matters  of close judgment.

OBLIGATION TO MA KE  A DECISION

Mr. F raser. Well, could you tell me the factors tha t would support 
why the security requirements would support going ahead in this 
fashion ?

Mr. Sloss. All right. Well, I think tha t essentially this decision 
needs to be made at some point in time. I think we have reached a point 
where we have a technological capability we are fa irly confident of, so 
we are in the next few months reaching a decision point. A t least it is 
our responsibility to take a look a t that  decision at the point where 
feasibility has been demonstrated. T hat  does not say we have to make 
a decision th is year, but I  think a t least we have an obligation to look 
at the problem and make a decision one way or the other because of 
technological factors.

Mr. F raser. I  am aware of the fac t that once we discover something 
can be done there is a great impetus to do it, but from the point of view 
of the security of the United  States, what are the reasons for going 
ahead in this fashion ?

Mr. Sloss. I am not making the argument incidentally that because 
you have the technology you ought to deploy it, but I do think it is • 
responsible policymaking that, when you do have an option you should 
examine it and make a decision one way or the other. Tha t is all that 
we are doing at the moment.

Now again, the reason for  the money, of course, is tha t, if the deci- * 
sion should go favorably, then you have bought some time.

national security not tiie issue

Mr. F raser. You still have not told me what the national security 
requirement is for going ahead other than tha t it may be feasible to 
produce it.

Mr. Sloss. Well, let me be clear on this  point. As I  t hink  you have 
already been told by the Defense Department, the main advantages for 
binaries are logistic, management, and safety. As I pointed out earlier,  
the binary produces the same agent tha t you have now. So we are not 
arguing tha t we are going to have something bet ter in the way of a
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chemical cap abi lity . W ha t we a re argu ing is t hat  i t might  be easier to 
handle,  e asier to  tr an sp or t, eas ier  to stor e than  wh at  we have now.

Mr. F raser. Can I  then  tak e fro m your  ans wer th at you  are  not 
advanc ing any  na tio na l secu rity  ar gume nt to  do i t now ?

Mr. Sloss. No, I w ould  no t say that .
Mr. F raser. Le t me ju st  make the  observat ion  th at you  have no t 

adv anc ed any  such argu me nt.
Mr. Sloss. All rig ht . I  wi ll say th at .
Mr.  F raser. Fi na lly ------
Mr.  Sloss. I  w ould say, and if you can  do som eth ing  more eff iciently 

an d effec tively , the  same th ing,  that  i t seems to  be a n at iona l securi ty 
arg um en t in a  sense.

R.D. T & E. a PR EC ED EN T TO IN V ESTM EN T

Mr.  F raser. Wo uld  you n ot  believe t hat  in  th e absence of a  na tio na l 
sec uri ty int ere st th at  a n orderly  p rog res sion of research and develop 
ment and tes tin g is a use ful  pre cedent to the inv estme nt of fund s in 
a p roduction  line ?

Mr. Sloss. Yes, I  would say t hat  is the norm al process .
Mr. F raser. Al l rig ht . I ju st  hav e two  or th ree questions and I 

wil l be throu gh .
Mr. Sloss. Le t me add also th at  wre ce rta inly  wa nt  to  avo id open 

ai r testi ng  if  that  is at  a ll possible, so th at  p res sur e in the  Go vernment  
is go ing  to be to  find w ays o f av oid ing  tha t.

Mr. F  raser. I  u nd ersta nd  th at , b ut  wh at i s clear is t hat th at  deci sion 
has not  been m ade, t hat  is w ha t we ha ve been told.

Mr. Sloss. Corr ect.
Mr.  F raser. N ow  is  th is  in  a ny way, the  go ing  ah ead  o f the prod uc 

tio n line , a b arga in ing chip  ?
Mr. Sloss. I d on’t  see it as a  ba rgaining  chip at  all.
Mr. F raser. So fa r as you know th at  has  no t been a factor  in the  

con sidera tion of  moving ahead  wi thou t test ing the pro duction  
capabil ity ?

Mr.  S loss. No, not in my th inki ng  it has no t.

«  IM PA CT OF  “ GO AHEA D”  ON  GE NE VA  NEG OT IA TI ON S

Mr. F raser. Al l rig ht . Now fina lly,  if  we go ahe ad wi th th is  new 
system and wi th a sta tem ent th at  on the  face of it  looks  like  we are  

« going  to  en large ou r m unitio ns  stockp ile—a t l eas t th is  is th e te stimo ny 
fro m the De pa rtm en t of  Defense—in your  view is th is  cond ucive to  
pro mo tion of the  ne go tia tions  a t G eneva o r w hat effect w ould i t h ave  ?

Mr. Sloss. Well , le t me say f irs t of all  th at  as fa r as we a re concerned  
in the St ate De pa rtm en t no decision has  been made to  expand the  
chem ical  stockpile , and  we are  no t co nsider ing  expans ion  of  the  che mi
cal stoc kpi le as a ba rgaining  chip,  if  th at  is the im po rt of your  
ques tion.

I th ink th at  were we to  make the  decis ion to rep lace some ex ist ing  
stocks—and inc ide nta lly  all  th at the  Pe ntag on  is ta lk in g abo ut now 
is rep lac ing a po rtion  of  the  ex ist ing  inv entor y wi th the bin ari es—it 
would be my judgm ent th at  th is  wo uld hav e rela tiv ely  li ttl e im pact on 
our abi lit y to  ach ieve arm s co ntrol agre eme nt.
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DOD POSIT ION

Mr.  F raser. The Defe nse Dep ar tm en t sta tem ent says the cu rre nt  
stoc kpi le is lim ited, it  does no t fu lly  pro vid e the capabil ity  necessary. 
As a layman, th at  suggests to me th at we are  going  to end  up with 
som eth ing  big ger an d bet ter th an  we have now.

Mr. Sloss. They  believe  th at the presen t s tock pile  is inad equ ate . In 
cid ental ly,  much of  th at  stockp ile is in bulk a nd  no t in  field  muni tion s. 
In  recent  years, wi th  the pro spe ct of  bin aries,  we have no t been pr o
ducin g new chem ical munitions . I f  I un de rst an d the Defense  D ep ar t
men t’s pos ition, it  i s t hat they  wou ld like  t o see m ore chemical mu ni
tion s, they would also like  to see bina ry  munitions . I see t hat  as two  
sep ara te decisions, however. I  th in k th ei r tes tim ony ind ica tes  th at at  
lea st th ei r in iti al  pla ns  are  only to  rep lace a po rtion  of the stoc kpi le 
wi th b inaries .

Mr. F raser. Than k you, Mr . C hairm an.

PRODUCTION BAN LINK ED  TO VER IFIC ATION

Mr. Zablocki. Well, I  was ju st  ho ping  to  ge t Dr . Ik le ’s views on 
the proposed bin ary  p rog ram . In  recen t tes tim ony before a no the r com 
mittee he sta ted , “I f  We st ar t on a new type  of pro duction prog ram i t 
becomes even ha rder  to  envisa ge con stru ctiv e arm s cont rol  a greements 
lim iting  compet ition in the  chemical weapons.” Now Mr. Sloss  a ppar 
ently  d id n’t th in k th is  would  affec t our  nego tiat ions.

Doc tor,  you cle arly sta te th at going  into a new type  of prog ram— 
and the bina ry  is such a new type  of  chem ical prog ram —wou ld, in 
your  opinion, prese nt grea t difficulties in neg oti ating . There for e, in 
response  to  th e questions of Mr . Fr aser , t he  com mit tee would c ert ain ly 
welcome you r views.

Mr.  I kle . Mr. Ch airma n, I  th in k i t is  qui te a  simp le issue th at  we are  
facing  here . I f  we envisage, fo r example, a ban  on the  pro duction  of 
new chem ical weapons , such as was m entioned as p art  of  th e Japane se  
proposals , the n it  follow s log ica lly  th at you can not at  the same 
tim e ban  pro duction  and st art  pro duction. These two would be 
contr adictory .

A ban  on production is des irab le and fo r th at  reason we would not 
st ar t pro duction , bu t such  a b an  i n part  depe nds  on ou r assessment of  
veri fica tion . I  would no t wa nt to come before  t hi s comm ittee,  or  any 
othe r committee, and arg ue  we ha d a veri fiab le arm s control  agree
me nt if  we do not.  A t the same time , I  wou ld no t wa nt to come here 
and arg ue  th at  ju st  because there is some tech nology  of vio lations 
whose p rod uction we cannot  ve rify, we sho uld  go ahead a nd  produce i t. 
Th ere  are  these tw o ba lan cin g problem s.

DESIRABILITY OF RESEARCH

Accor din g to my sta tu to ry  obligation, it  i s m y du ty  to  c onsider  t he 
arm s con tro l implications of  ou r polic ies and also to advise Congress 
on arm s con trol policies. I hav e come to  th e conclusion, as I  h ave  men
tioned on previo us occasions , th at  at  th is  tim e we need no t go ahead 
wi th  new pro duction  of chem ical weapons, bina ry  or  otherwise. This 
argume nt does not, h owever, affec t th e d esi rab ili ty or  un desir ab ili ty of 
research . We  hav e many arm s control agreem ents where we have to
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con tinu e researc h and developmen t, in pa rt , to enhance the viab ili ty  
of these  agreements.

On the  question of chemica l weapons p rod uction we do  no t even  have 
an agre ement. Al l the  more  reason fo r ou r mili ta ry , who are  c harge d 
wi th the  securi ty of th is cou ntry, fro m th ei r po in t of view, to sta y 
ahead and  know what migh t arise  from  possible  technologic al develop 
ments—hence research .

BUT  NOT  PRODUCT ION

Mr. Z ablocki. B ut  no t product ion ?
Mr.  I kle . A t th is time, to repe at  myself, my per son al judg men t 

based on the  arm s con trol  con sidera tion s which  a re the  c ons ide rat ions 
I int end to br ing fo rw ard and to rep resent , is th at at  th is  tim e, the 
pro s and cons come o ut in fav or  of  not going  in to pro duction.

Mr.  Z ablocki. Th an k you, D octor.
]\Ir. I kle . Bu t th is  is only one inpu t, and I  wou ld be the fir st to 

admi t there  are  mili ta ry  con sidera tion s, broade r mili ta ry  con sidera 
tions, considera tion s of  logi stics , whi ch on bala nce  may  arg ue  ins tea d 
fo r going ahe ad wi th pro duction. Th is de termination, as Mr.  Sloss  
mentioned, has not  yet  been made .

Mr. Z ablocki. I would assume th at the  St ate Dep ar tm en t wou ld 
be caref ull y stu dy ing and  rev iew ing  the  effect on our  relations wi th  
oth er cou ntr ies  of  a U.S . decis ion to go into pro duction  on any  new 
chemical wa rfa re  weapon. Bu t I  am stire  fu ture  questions will  br ing 
th at  out, a nd  I  will no t tak e the tim e now.

NSC FRA MEW ORK

Mr.  B iester. Than k you, Mr.  Chairm an.
I apologize to the  Ch ai r for being abs ent  fo r a period of  time.
I  would like  to  nail down i f I could wh at we jus t said. Doc tor.  Am 

I correc t, the ref ore, th at  in your  judg men t on the  stan dp oint  o f your  
official pos ition th at  we should no t go ahe ad wi th the bina ry  syste m 
of production a t th is t ime  ?

Mr. I kle . As I  exp lained  to the chairma n, th is is no t an official 
pos ition, it  is a judg me nt  based  on the arm s con trol considera tion s. 
I will be si tti ng  down wi th my colleagues in the  Na tio na l Se curity 
Council  fra me wo rk to look at  the various  considera tion s—m ili ta ry , 
securi ty, safet y of  ou r stockpiles, det errenc e—and t hrou gh  our est ab
lished processes the  decision will  be  reached as to  how th ese  co nsider a
tion s, the  arm s con trol  con sidera tion s which I  mentio ned  and othe r 
conside rations , ca nnot u nbalance.

Mr.  B iester. Y ou r per son al position is th at  it  should n ot  be p ut in to 
pro duction  a t th is  time ?

Mr. I kle . My personal judg me nt  is t hat t he  a rms contro l considera
tions a rgu e ag ain st chemical a rms  pro ducti on  at  thi s time.

JA PA NE SE  INT ERPRETATION

Mr.  B iester. Mr. Sloss, is there any oth er co un try  th at  in te rp re ts  
as the ad min ist ra tio n does the issue  of herbic ides and riot  con trol 
age nts  in eit he r the Geneva Con ven tion  or  Proto co l Con ven tion  of  
1925?
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Air. Sloss. Ja pan  has in te rp re ted the conven tion  prec isely as we propose  to  w ith  r espect  to  r io t c ontro l agents (R CA’s) . Her bic ides, as you know,  and as I  th in k the ea rli er  t est imony suggested, are  in any  even t a  less  cle ar sit ua tio n because her bic ides we re no t m entioned ba ck in 1925. T he  Japane se  have tak en  th e same positi on th at  we have on RCA, and t hey are a mon g th e m ost rec ent  sta tes  to  ra ti fy  th e protocol.Mr. B iester . Was th ere any o ther  ob ject ions  by  an y o ther  sig na tory to the  pro toco l raised  when Ja pan  ann ounced  th at  in terp re ta tio n?Air. S loss. I  do no t know t he  answe r to  th a t question. I  can ce rta inl y get  it f or  you.
Air. B iester . Well , fo r the rec ord  I  wou ld ap pre cia te it .Air. S loss. Well , I  will  get  th at  fo r you.
[The fol low ing  was subsequently p ro vi de d:]

To the best of our knowledge, no sta te  pa rty  to the  protocol has officially objected to the Ja panese  interpreta tion of th at  instrument.

MONEY FOR DEFENSE

Air. B iester . I f  t here is money goi ng in to  th e 1975 budget fo r pr oduction  o f the bina ry  system, why is the re  no  money fo r defense ?Air. Sloss. I bel ieve t hat there  is money fo r defense .Air. B iester . The re is?
Air. Sloss. W e will  get  t hat  inform ation  fo r you  from the  Defense  De partm ent.
Air. B iester . I woidd  appre cia te th at .
Air. Sloss. I  am fa ir ly  sure there is money in  the  D OD  b ud ge t fo r defens ive equipment.
[The  in form ati on  req ues ted fo llo ws:]

DOD Budget for  Defensive CW
According to figures provided to us by the Department of Defense, expenditures for R.D.T. & B. an d procurement of chemical wa rfa re defensive equipment totaled  $25.8 million for  fiscal yea r 1973, $24 million for  fiscal year 1974 and a programed $33 million for fiscal yea r 1975. In addit ion, closely rela ted expenditu res for  research  on biological wa rfa re defense of $10.4 million (fiscal year 1973), $12.6 million (fiscal yea r 1974), and $12.3 (programed for  fiscal year 1975) should be added to the  figures above. By contras t, R.D.T. & E. expenditures for leth al offensive CW for the 3 years  in question  were $5.7 million, $4.8 million and a »programed $6.9 million. There  has  been no actual  procurement  of leth al CW munitions during th e period.

TIME FACTOR IN  DEFENSE AGAINST CW

Air. B if.ster . Con gressman Du  Pont exp lore d th is issue  of  de terrence  and ret ali ati on , and  I  mu st confess, as he did , th at  it  is a very difficult area  in which to engage  in pre dic tion, bu t am I  cor rec t th at  wi th respec t to  chem ical war fa re  th a t the cap aci ty fo r ade qua te defense as long as  one h as n otice of  an  im pending  appli ca tio n o f chemical w ar fa re  is qui te feasib le in  mos t instances?
Air. Sloss. AVell, I  would like to elaborate . A s a g ene ral proposi tion it  is true  th at  there are  means of  defense. On t he  othe r hand , if  you are  th e di rect  subject o f an at tack  bv  ne rve  agents , th ere rea lly  is very lit tle  defense. I f  you are  no t immedia tely  in the area  w here  it  is u ti lized, you hav e some time to  prote ct you rse lf. I f  the  d osage is no t so heavy,  then th ere are means of  pro tec tion.
Air. B iester . Such  as clo thing  and  gas  masks and so fo rth  ?
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Air. Sloss. Yes.
Mr. B iester. Our  mili ta ry  force s are  supplied, are  they  not , wi th 

ade qua te means of  clo thi ng  defense and gas masks and so fo rth wi th 
respec t to chemical w ar fa re  ?

Mr.  Sloss. Yes, the y are  supplied with  means. Th ere is some dif fer 
ence of  opinion as to  how adeq uate th at is.

Mr . B iester. Are  you su ggest ing  th at it  is no t ?
Mr . Sloss. I  wou ld no t wa nt  to give a m ili ta ry  judg me nt  on th at , 

bu t my lay ma n's  impress ion is th at  it is  less tha n a dequate .

SPECIAL INTEREST IN  ELIMIN ATING CW

Mr.  B iester. 'Well, the ref ore, it  wou ld seem to me if  we h ad  a less 
• th an  adequ ate  de fense fo r our  mi lit ary person nel  with  res pec t to chem

ical  wa rfa re  in the field af te r all the mon ey we h ave poured  i nto  t ry 
ing to def end  them th at  we hav e a special  in terest in seeing to  i t th at  
chem ical  war fa re  is writ ten out of  th e books in ter ms  of conduc t. It  
overr ide s the whole  ques tion  o f h erb icid es or  R CA’s, does it  no t?

Mr.  Sloss. I  ce rta inly  agree wi th th e la tter  poin t, and I  agree wi th 
the for me r poin t. I  th in k wh at is a t issue he re is w ha t is  the most effec
tiv e means of  a ssu rin g t hat  chemical weapons won’t  be used.

Mr. B iester. I  wil l ge t to  th at in  a minute, bu t fir st I  wa nt  t o see 
where ou r forces are  and  in r ela tio n t o th ese  po ten tia l weapons. I f  you  
are sug gesting  th at  they  are inadeq uat ely  pr ep ared  fo r defe nse  wi th 
respec t to  i t, then  th ere i s a po ten tia l weapon  usable  ag ains t our  forces 
as to which we do n ot  have  an a deq uate de fens e an d, theref ore, it  seems 
to me t hat m ili tat es  an  aggress ive  pu sh on ou r p art  to get  that  kind  of  
war fa re  off the books and out  of gen era l mili ta ry  conduct.

•
DEVOTING RESOURCES TO DEFENSE

Mr.  Sloss. T hat  c er tai nly is one course of  actio n, Mr.  Bie ste r. As  I  
sugges ted  ea rli er  in  re spondin g to  Mr. Du P on t, I  th in k an oth er  course 
of  act ion  is to  do more abou t defense. Th e pro blem of  defe nse  i s no t 
a technica lly  insoluble prob lem, as I un de rst an d it,  it  is a m at te r of 
ade quate  resources being devo ted t o it.

« Now obviously i f we could be assu red  th at  th e a rms control  a rran ge 
ment cou ld assu re us ag ain st the use of chem ical weapons  t hi s would 
be th e prefe rab le way to go, so we would no t have to spend the money 
on th e defensive  equipm ent.

» Mr. B iester. O r th e offensive eq uipm ent.
Mr. Sloss. O r the  offensive  equip ment. Bu t th e question is wh eth er 

we c an find reli abl e means t hr ou gh  a rms con trol of  a ssu rin g ourse lves 
th at  chem ical weapons  will  no t be used.

OCCASIONING FIRST-USE

Mr. B iester. N ow if  a po ten tia l enemy ha d the same ca pabi lity we 
ha d wi th resp ect to  chemica l wa rfa re , and we k new t hat it  was likely  
th at  o ur ap pli ca tio n o f chemical war fa re  wo uld pro duce a like-fo r-l ike  
ret ali ati on , th at  it  seems to me gives  us con dit ion  A. Le t us suppose, 
however, th at  we have  a poten tia l enemy th a t does no t have capacity 
th ro ug h chem ical warfare , bu t does h ave  capacity  fo r tac tic al nucle ar 
weapons, and it  is  not on our  own par t predictable wh eth er he wil l or
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wil l no t use those tac tica l nuclear weapons in the even t we apply  chem ical  warf are , ancl le t’s call t ha t c ondit ion  B.
Whic h o f th e tw o is the  more lik ely  to pro duce a decision on our p ar t to use chemical w ar fa re  ?
Air. S loss. Well,  I  would have  to s ta rt  by saying th at  nei ther  of them is goi ng to cause us  to use chemical war fa re  first.
Mr. B iester. L et ’s use a po ten tia l enem y then. W hich  o f those condit ion s is like ly to occasion a po ten tia l enemy to ap ply firs t use of chem ical warfare  ?
Mr. Sloss. I  don’t wa nt to give a com plic ated answ er, bu t I  th ink th at  dep ends on th e issue at  hand. He wo uld  be det err ed  by the  prospective use of nucle ar weapons if  he t ho ug ht  the  issue at  h and wa rra nted  the  use of nuclear weapons. But  if  he t ho ug ht  th at  i t d id  not, he m igh t not  be de ter red  o r he m igh t feel th a t we wou ld, as I  said earlier,  back  down from the pa rti cu la r issue at  hand  before  the re  w as any need  to use nuclear weapons. These are  the  problems t hat  you have to at  least deal wi th in a nsw ering such a  question.
Mr.  B iester. Than k you, Mr. Chairma n.
Mr. Z ablocki. Mr. Bin gha m.

requesting approval with out  a “go-ahead”
Mr.  B ingham . Than k you, Mr.  C hairm an.
I  must say  I  have  fo und th is a  most  int eres tin g he aring.
Is n’t it  a most unusu al proced ure  fo r th e executive  branch , befo re havin g reac hed  a pos ition on som ething,  to come to the  Congress  and  ask fo r the  Congress to app rov e it,  i n effect, by a uth or izi ng  o r ap pr opr ia ting  the  money fo r i t on the  co ntin gen cy t hat  th e executive branch  may  at  some po int decide th at  t hey may  wa nt to go ahe ad wi th it?  I hav e nev er heard of t hat  before . H ave you  ?
Mr. I kle . I f  I may answer  t hat  ques tion.  As  I  suggested before, it is rea lly  not  all  th at unusua l fo r a pa rti cu la r defen se program  to be un de r stu dy  rega rd ing its  de sir ab ili ty  or undesir ab ili ty  whi le at  the  same time certa in preparati on s are  be ing  m ade  fo r moving ahead. We hav e th is bo th in the  strate gic  and con ven tion al weapons area, and there  are a g reat  m any  defense p rogra ms  which  I  would add , h ap pil y,  are  kep t un der re view ; we are not frozen i nto  decisions.
Then,  at  the same tim e by necessity  Congress ha d to be asked for fund ing of these pro gra ms , whi le the  ex ist ing  poli cy has  no t been revised or chan ged . Otherwise we would hav e to stop all these pr ograms, or  we would  have to stop  r eviewing  and  s tudy ing them.  I  th ink it  is good to have  the tw o th ing s go ing  on toge the r.

STANDBY PRODUCTION  FA CILITIES

Mr. B ingham . I n  th at  s itu at ion the Congres s is asked to autho rize rese arch , but  not produ ctio n.
Mr. I kle . W ell,  I  t hink  we co uld find pa ra lle ls where Congress has been asked to pro vid e a sta ndby pro duction  faci lity while  the  pla n to go ahead with large-scale pro duction  was stil l under review . Ind eed , it  is p ar t o f our general  mobili zati on capabil ity , a deter rent  to  th e ou tbreak of war , acc ord ing  to which we keep a numb er of possible pr ogra ms  with  standby prod uction capabi lity .
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Mr.  S loss. I  was t ry in g t o th ink of an example, Mr. Bingham,  w hile  
you were ask ing  th e ques tion.  I  t hink  we find th is fa ir ly  fre quen tly  in 
our strate gic  weap ons pro gra ms  where there are  long leadtim e item s 
where the  r esearch  a nd  deve lopment is s till  going  on and the  adm in is
trat io n has  asked the  Congres s to  a uth ori ze a lim ited amount of fun ds  
for pre produc tion fac ilit ies , and pr ep arat ion of long leadtime  items . 
Th is does occur i n the str ate gic miss ile are a and com plicated  ai rc ra ft . 
I t  is not  common, but  it  is not u nh eard  of.

•  CO NG RE SSIONA L AUTHORIZ ATI ON WO UL D ST REN GTHEN PR OPO NEN TS

Mr.  B ing ham . W ha t rea lly  both ers  me abo ut it  is th at  a decis ion by 
Congress to autho rize these  fun ds will  certa inl y be in terp re ted,  and  I

• th ink fa ir ly  so. as a decision  by Congress th at  th is is wh at ou gh t t o be 
done. I  can visualize th at  the re is a ba ttle going  on in the  executive  
branch . I  have  been in the  execut ive b ran ch , I know  wh at these  thing s 
are  like. You  are  sti ll in the middle of th at  ba ttle, and  ye t somebody 
decid ed th at  ra th er  th an  wa it for the outcome of  th at  ba ttl e in the 
executive bra nch you are  going to ask  Congress to go ahead, ju st  
so tha t the money w ill be th ere in case.

Now it seems very  c lear to  me th at  th at  k ind of  decision by the  Con 
gress  is going to  s tre ng the n the hands of  tho se in the executive  b ran ch  
who are  pre ssing  fo r th is pro gra m.  They say, look, Congres s has al
ready ap pro ved it , Con gress says i t is OK.

And it will also be in ter prete d by othe r na tions  t hat we are  d ea lin g 
wi th as a decision by Congres s t hat  w ill be upsetting , I  t hink , fo r the 
very  reasons tha t you outline .

[Silence .]
Mr. Zablocki. Wh ich  of  the  witnesses  care to  comment? [L au gh ter.]  

APPRO PRIATION  REQUEST IS SMALL

Mr. I kle . I  m igh t venture  th at , sir.
The  am ount of money th at  is being asked fo r here—$5.9 millio n— 

is, in  th e context  of ou r defense ex penditu res , a small amoun t. I t  is no t 
a fu ll-scale or a l arge-sc ale p rod uction pro gra m.  Maybe com pared wi th 

< the  b udge t of  m y agency it  is la rge;  it  i s m ore th an  ha lf  o f i t ! But  I
th ink the  risk th at  you rig ht ly  fea r, th at congressional decision to 
au tho rize th is in iti al  s tan dby pro duction  would be read, or  mi sread,  as 
a de termination to go all the  way on the  pro duction  of binarie s, is

• dim inis hed  by the  fac t th at  the  amoun t of money is smal l.
Mr. Zablocki. Well. I noticed both hea ds nodd ing while Mr.  Bi ng 

ham  was p res en ting h is scena rio, bu t t he ans wer thu s fa r has n ot been 
in harmony wi th the nod  agree ing  wi th his  scenario.  [L au gh ter.]  
Mr. Sloss. m aybe  you could be m ore ex plic it.

Mr. Sloss. I  th ou gh t Mr. Bingham  pu t the issue quite well.
Mr. Zablocki. The question is, do you agree wi th  h im ? [L au gh ter.]

misinterpretation versus benefits of leadtime

Mr. Sloss. I th ink he is r ig ht  in sayin g th at  t he re  is  a  ris k th at  th is 
will be misin terpre ted . I  th ink what the Congres s will  have to weigh, 
as we ha d to weigh, as we h ad to weigh  in the  executive bra nch, is what
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are  the  risks th at  we wou ld be giving  an incorr ect  signal . Of  course , 
th is would mean a sig nal th at  we inte nded to proceed wi th the pr o
gram  and, of  course , such  risks could be min imized  by wh at we say 
abo ut it  both in the  Congres s and the  executive  branch .

On the othe r hand , are there  any benef its th at  wou ld der ive  from 
prov id ing tlfis so rt of  leadtime  which I have t alk ed  abou t. I am sure  
now that  thi s is an issue  which th e app ropr ia te  committees will  address. 
I ju st  hop e th at  the y do add ress both sides of the  issue. I t  appears  
to me that  it  is not a c lear-cut one.

Le t me pu t i t th is way. I f  o ur only concern was the poten tial  sign al 
th at  we w ould  ca rry  t o othe r countri es, th at  w ould  make  the  decision  
rel ati ve ly easy, but  we do have to  weigh all th ese factors .

SIGNA LS  FR OM  ABROAD

Mr. Z ablocki. Would  th e gent lem an yield?
App aren tly  your anten nas have been up  at  the  St ate De partm ent. 

W ha t signal s h ave  you received thus  f ar  f rom  abroa d, from our  allies 
as well as from  our  enemies ?

Mr. Biester. And our advers arie s.
Mr.  Z ablocki. A nd our adv ersarie s, as to wh at  has  been------
Mr. Sloss. Well , th e m ain  thi ng  is tha t the re has  been a good deal of 

in ter es t in these h earings, and  in the  issues th at  have come out here.
Mr.  Z ablocki. A lit tle  more m eat. [Laugh ter .]
Mr. Sloss. I  hav e no t seen any expli cit  express ions  pro  or  con on 

the  issue of  binarie s. I am sure th at  there  are  elements. I know th at  
there are  e lements th at  a re opposed  to the  pro duction of  b ina rie s and  
would see it  in th e same way  as do some in th is  c ou nt ry ; th a t is, as a 
fu rthe r exp ans ion  of  ou r efforts in th is  area . Th ere  hav e been some 
exp ress ions  at  Geneva of  concern abo ut the  bina ry  program , and  in 
pa rt icul ar  fro m some of  t he  cou ntr ies  in the CCD at  Geneva. Maybe 
Dr . Ik le  could speak more expli cit lv to  tha t, but we h ave no t h ad  any 
official bil ate ra l rep res ent ations, if  th at  is wha t you mean, on thi s 
issue.

NO  WOR D FR OM  CCD

Mr. I kle . I f  I  may  rou nd out the  pic tur e, we h ave  n ot  h eard from 
ou r ne go tia tin g pa rtn er s in the  CCD . There  is a ce rta in  restlessness , 
th at  some of the Congres smen who visi ted the CCD  last year or th is 
year  may hav e noti ced , about the  fact  th a t no fu rthe r pro gre ss has 
been made on chem ical weapons, and in th at conte xt indeed the ques
tion o f bi narie s has come up  an d h as  been ra ise d by  other countrie s.

Incid en tal ly,  to  com plete  th e p icture, t her e also h as  been restlessness 
abo ut th e fact  th at  we hav e not ye t rat ifie d the Biological  Weapons 
Convention , and by the lack of ou r rat ific ation we are  prev en tin g t ha t 
in ter na tio na l trea ty  from going  into  effect fo r the cou ntr ies  who h ave  
rati fied , because of  the provision th a t th e three depos itaiw  na tions m ust  
ra ti fy , and the o ther two are wi lling  to ra ti fy , i t seems. We  ar e ho lding  
up  fo r othe r cou ntri es an  in ter na tio na l trea ty  to  which  the y have 
agreed. Th ere is a long lis t of  cou ntri es th at are  w ill ing to have th at  
go into  effect.

Mr.  Z ablocki. I d id n’t mean to  impose  upon yo ur  time.
Mr. Bing ham . Not a t a ll, Mr. C hairm an.
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Ju st  one fu rthe r comment on th is,  and  i t is a com men t r at he r tha n a 
ques tion.  I t  also s trik es u s as curio us that th e adm in ist ra tio n decided to  
make th is  move now with  th e main question in effect unre solved , since 
I  wou ld su ppose t hat thi s a pproa ch  is  more lik ely  to  rece ive a ne gat ive  
response  fro m the  Congres s th an  an approa ch  th at was  based on an 
agr eed  adm inist ra tio n posit ion.

SOVIET INTEREST IN  ONSITE VERIFICATION

w Le t me move to some questions abo ut veri fica tion . We h ad  a  r ep or t
the othe r day  th a t the  Soviet U nio n rep res entat ive s a t the  recen t P ug- 
wash Confe renc e ha d ind ica ted  some new in terest i n onsite  veri fica tion . 
Do you  have an ything  on th at , Dr. I kl e ?

• Mr.  I kle. I  hav e fu rther  checked out th a t repo rt,  and whi le thes e
exchang es in the  so-called  Pu gw ash C onferences are  rea lly  ve ry u sefu l, 
the id ea is th at  they  should  no t reflec t Gov ern ment position.

Th e change  in  the Sovie t views—in th is  case it  would  be pr ivate 
Sov iet views—abo ut  veri fica tion  possibi litie s, is no t as str on g as the 
witness s uggested, bu t as of ten  occurs in an in fo rm al  co nference , di f
ferent  pa rti cipa nt s hav e dif ferent  imp ress ions. I t  is like a mee ting  
where th ree peop le rep ort . Th ey get t hr ee  d iffere nt r epor ts.

WOULD TH E BINARY INCREASE VERIFICATION DIFFICULTIES

Mr. B ing ham . I  am no t sure  wh eth er th is  was  touched on befo re, 
bu t wou ld a b in ary system increase  the  difficu lty of  verif icat ion?

Mr. I kle. The  a nsw er to  t hat is no t c lear.  Th ere ma y be mu nit ion s 
req uir ed  o r p rodu cti on  processes req uir ed t ha t would  leave  the  ve rifi
cat ion  problem pr et ty  much as it  is fo r the cu rre nt  typ es of  letha l 
chem ical age nts . Since tran sp or ta tio n an d sto ckpi lin g wou ld become 
eas ier—an d th is  is  one of  th e reasons  why bina rie s are  fav ored  by  th e 
mili ta ry—maybe some of th e ac tiv itie s su rro un ding  tran sp or t and 
sto ckpil ing  w ould be less obvious an d hence in th a t sense veri fica tion  
might  become more difficult, b ut  th is  is not the  problem.

Th e problem  is ra th er  if  you  ha d an  agreed  ba n on pro duction, 
wh eth er th at cou ld be verif ied.

<
ja pa n’s proposal

Mr. B ingham . Cou ld you give  us a lit tle  more on th is  Japane se  
pro posal , the ind ica tion th at  because of the staged pro posal fo r 
control by stages  tha t, t hat might  m ake some so rt  o f ver ification more  
pr ac tic al? I don’t quite un de rst and th at . Cou ld you  spell  th at  out?

Mr. I kle. The idea  is to lin k a pa rti cu la r type  o f proh ibi tio n, such 
as p rohibi tin g p roduction  of  le tha l a gents  only,  or  agree ing  on abol ish
ing  stoc kpi les,  to separat e veri fica tion  arr angeme nts . For example, if  
you hav e certa in fo rw ard dep loyment of chem ical weapons  requ iring  
tra ns po rtat io n,  p rohibi tin g in ter na tio na l tra ns po rta tio n may  be easier 
to v eri fy  than  prohibi tin g nati on al s tockp iles.

I t says  the  problem s of  ver ification differ, depend ing  on wh at  is 
being  lim ited or  ban ned . An d the  Japane se  dra ft  tri es  to  separat e 
some of  the  s teps t hat  will  be r each ed in th e more di stan t fu tur e. I t  is 
a fa ir ly  e labora te and  complex dr af t. I f  you like , we wou ld be pleased  
to submit a brie f desc rip tion .
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Mr. Z ablocki. Tha t would be very helpful.  W ith ou t objection it 
wi ll be made a par t of  the  record  at  thi s poin t.

[T he  inform at ion fo llo ws :]

Description of J apanese Draft Convention

The Japanese draf t convention was subm itted  to the Conference of the  Com
mit tee on Disarmam ent (CCD) on April 30, 1974. It  estab lishes  the  objective of a prohibitio n of the development, production and stockpiling of chemical 
weapons and the ir destruction.  This objective is to be reached in stages, beginning 
with  a ban on organophosphorus nerve agents . Additional steps would be taken  as furth er agreements, including those on effective verification measures, are 
reached.

The  convention provides for the  establish ment of an Intern ationa l Verifica
tion Agency (IVA) and gives i t a principa l role in monitoring compliance by the 
sta tes  part ies.  The IVA would request exp lana tions and conduct inquiries when 
necessary and it could ini tia te on-the-spot inspection, althou gh it is not obligatory  fo r states pa rties to accept inspection.

rA R T IA L  VS. COM PR EHEN SI VE VE RI FI CA TI ON

Mr.  Btngiiam . I  tak e it from wh at you say th at  this  J ap anese pro
pos al is bein g given car efu l stu dy , and you reg ard it  as you say as a 
serious  const ruc tive  effor t.

Mr.  I kle . That  is rig ht .
Mr.  Bingham . M r. Sloss, I th in k you spoke  of pa rti al  measures in 

connection with  veri fica tion . Di d you h ave  something s imila r in mind 
or  what  did  vou ha ve in mind on th at?

Mr. Si ,oss. Well,  g ene ral ly we distinguis h between a comprehensive 
agreem ent  whi ch would cover both sto ckpil ing  and pro duction. A 
pa rt ia l measure  migh t ju st  cover stocks ra th er  than  both the  stoc k
pi lin g and  produc tion. A pa rti al  mea sure  mi gh t lim it fu rther  stock
pil ing .

Mr. Bingham . In  othe r words, th at  wou ld be somewhat sim ila r to 
the Ja pane se  app roa ch  ?

Mr.  S loss. In some respects,  yes.
Mr.  Btngiiam . I  th ink th at  is all.
Th an k you, Mr. Chairman.

D IF FE RIN G  O PIN IO N S W IT H IN  T H E  EX EC UT IV E

Mr. Z ablockt. The questions have been ra th er  caref ully ph ras ed  
thus  fa r. There  was also some sugges tion th at  differences  of opin ion 
ex ist  in the  execu tive branch . Allo w me now to become a lit tle  more 
blu nt.  M r. Sloss, la m  sure you hav e rea d the tran sc ript  of our Mav 1 
heari ngs, in which Repre sen tat ive  Sch roe der  expressed  the conviction 
th at AC DA , and  I  quote , “Could press me aning ful ly ahe ad in the  
direction of  in ter na tio na l control  of lethal  chemical weapons if  it had 
the  sup po rt o f its  own S ta te D ep ar tm en t.”

Now th at  we have got  you here, Mr. Sloss, would you care  to 
comment ?

Mr.  S loss. I am famili ar  with  th e statement.
Mr.  I kle . May I  in ter jec t here, we do n ot  own the  S ta te  De partm ent, 

Mr . Chai rman.
Mr. Z ablocki. W ell,  I  know  vou don’t own the  State  De partm ent. 

Th e question  is, does the  S tat e De pa rtm en t own y ou? [L augh ter .]
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Mr. Sloss. Mr. Ch airma n, we, of course, do have our diffe rences at  
times over arm s con trol issues. Sometimes I  mu st say my boss, the 
Secre tary of Sta te,  is well ou t in fron t and sometimes------

Mr. Zablocki. On ma ny occasions.

NSC A FOR UM FOR RESOLUTION

Mr. Sloss. Yes. I  thi nk  th at  is fa irl y c lear.
Ul tim ate ly these  majo r issues are  resolved  th roug h the  Na tio na l 

Security  Council mechanism, and the y go to the  Pres iden t fo r his  
decision. There  are  going  t o be diff erent po int s of  view about specific  
issues. Sometimes  we are  more  conserv ative than  AC DA  on them, some
times less so. I  th ink you w ould  al l w ant these differences to  be b ro ug ht  
out  in the process.

Mr. I kle . May  I in ter jec t? Because of  the  ph rasing  in the  question 
of Congresswom an Sch roeder , “A CD A’s own State  Dep ar tm en t”— 
the possessive pro noun there. The statutor y str uc tur e in which I op 
era te is of course very clea r. Pa rti cu la rly  in the  field of  in tern at iona l 
arm s cont rol neg otiations, the  Di rec tor  of the Arms  Control Agenc y 
ope rates unde r the  direct ion  of the  Secre tar y of Sta te,  and th is  is 
as it should  be. The Di rec tor  also gives  advice to the  Pr es iden t an d 
the  Secre tary of  St ate on arm s con trol  policies.

I t is precisely th is  process, in which dif ferent  agencies br ing to be ar  
a d iffe ren t po int o f v iew, th at  is more  l ike ly to lead to a pr ud en t dec i
sion. I th ink it is heari ngs like  th is one where  th is  open  process can  
be extende d to br ing in the views  of Members of  Congress, so tha t we 
can  f ur th er  im prove on t he  decisions t hat  we tak e in our Gov ernment. 
I t i s im po rta nt  no t to  tu rn  th is desi re fo r openness a rou nd  and  to  bring  
into it the  imp ress ion of  confl ict when we rea lly  are  searc hin g fo r 
righ t dec isions, in a jo in t effo rt.

lack of progress at geneva

Mr.  Zablocki. My comment was also in a facetio us vein. How ever, 
in the  previ ous  te stim ony , M rs. Sch roeder  also has s tat ed  t hat  th e cu r
re nt  atm osp here at  th e CC D in Geneva is one, and  I  quote, “H eavy  
wi th pess imism” because of the  'U.S. fa ilu re  to  offer a me an ing ful  
nego tia tin g posit ion.  Dr . Ikle , is th at  a fa ir  appra isa l ?

Mr. I kle . Congres swoman  Sch roeder  has  vis ited  th at  Co nfe ren ce;  
oth er Members have vis ited  it ; I  have  visi ted  it. We get alm ost  da ily  
or weekly repo rts  fro m it,  an d un fortu na tel y,  the  atm osp here is one 
of disc ouragement because no progress has  been made . An d the ma in 
topics hap pen to  be the ones which th is Conferenc e has  been discuss
ing  now fo r 2 ye ar s:  One, the  possibi lities for agreed  lim ita tio n on 
chemical weapons, and the oth er,  the  possibilit ies  fo r ex ten din g th e 
tes t ban  on nu clear weapons.

U.S. POSIT ION  NOT  TABLED

Mr. Zablocki. In  th at  same conn ection, is it possible th at  the  very 
exis tence  o f C CD m ay be thre ate ned unless the U .S.  Government  pro 
poses a dra ft  t re at y soon ? I migh t ask why has  n ot the  U ni ted St ates  
tab led  thei r po sition at  CCD ?
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Mr. I kle. I would dou bt th at  the existence of  th is Conferenc e is 
th rea ten ed  by th e fact  th at pro gre ss on chem ical weapons has  been 
so difficult. We do have, as I  said, a very  in ter es tin g dra ft  by the  
Jap anese . Th is Conference  gives  a num ber  of oth er nat ion s an op
po rtu ni ty  t o tak e an in iti at ive in the arm s con trol field, and we t ry  to 
lea rn f rom  them new ideas f or  makin g progress.

Why  have we not  tab led  a U.S . pro posal?  Because of  the prob lem 
of ver ification. I f  we can not ourselves see a solu tion to veri fica tion , 
give n con sidera tion of th is with othe r countries, the re is no po in t in 
prete nd ing , we have , t heref ore, tr ie d to enco urage deb ate  on new ap 
proaches to veri fica tion . Th is we hav e done  in th at  Conference.

Mr. Z ablocki. On the  m at ter of veri fica tion , when spec ifica lly asked 
wh eth er the bin ary  prog ram would complicate veri fica tion , the re 
sponse of  our DOD  witn ess, M r. Jor da n,  was a fl at “no.”

Mr. I kle. I  th ink I  commented  on t hat  questio n ea rli er  when it  was 
asked, and I certa inl y would not  see any reason fo r argu ing th at  v eri 
fica tion  wou ld become more  difficult  because of binarie s.

DEV ELOPMENT OF T II E  JA PA NE SE  PROPOSAL

Mr.  Z ablocki. I  am clear on th at  p oin t. I am not sure t hat th is may  
be the prop er  forum  to ask  the  question, bu t when  I served as a con
gressiona l rep res entat ive  in the Gener al Assembly of the Un ite d Na 
tions pro posal s were  of ten  tab led  by anoth er cou ntry whi ch were in 
fact  of ou r makin g or  deve loped wi th our assis tance . Rep eatedly 
refe rence is made to the Japa ne se  proposal. I am cur ious wh eth er we 
had a h and in th at  one. Is  i t o urs  in  any respect, shap e, form,  m anner?

Mr. I kle. I t  is a pro posal  of th e Japa ne se  Government  presented  
by the Japane se  delegate , which we have caref ully stud ied.

Mr. Z ablocki. D id we hav e pr io r consult atio n?
Mr. I kle. Le t me sa y it  was probably shaped  by th e d iscus sion wi th 

and is  resp onsive to  wha t ou r de lega te, as well as othe r members of t hat  
Conference, has  been voicing. Since t he  delegates  o f t he  p ar tic ip at in g 
cou ntr ies  have been in  co nta ct for such a long t ime , th ey  a re fu lly  cog
niz an t of the views of  th e governments  of  the othe r pa rti es  to  the 
Conference,  and  in th at  sense the  Japanese  proposal, as well as oth er 
suggestion s made by othe r cou ntr ies  in  th at  Conference, are  respon 
sive to ou r positi on and t o the point s o f view of  ot he r co untr ies.

SEA RCH ING FOR A 'VERIFICA TION  FORM ULA

Mr. Sloss. Mr. Ch airma n, if  I  could  j us t add a w ord. I t  is true  th at  
the re is a  ce rta in  degree  of  pessimism at  the CCD.  Howe ver,  I  th ink it  
wou ld be m ost u nf or tuna te  if  the  contribu tio ns  of co untrie s to the C CD 
were  measure d in the terms  of  num ber s of tre ati es  the y pu t on the 
table. I t  should not become a forum in whi ch you a re se eking cr ed it for  
ini tia tiv es  un less the y are  sound init iat ive s. The Sov iet U nio n o r some 
of th ei r colleagues  put  a pro posal on the  table  fo r which th ey  go t some 
cre di t sim ply  because it  was a piece  of  paper, bu t we f ind it  very in 
adequa te in term s of  the verif icat ion  aspects.

W ha t we a re seek ing to do at th is  poin t is to  find a sensible form ula  
fo r verif icat ion.  As I said  in my ea rli er  st atement, ver ification is diffi
cu lt bu t we a re seeking to form ula te an  approa ch to  i t before we put  a
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piece of pa pe r on the  tab le. We  are not goin g to pu t one down  ju st  for  
the  sake of ma tch ing  somebody else. Tha t wou ld be a ra th er  tr iv ia l 
appro ach .

Mr. Zablocki. That  is also some times done here in the leg isla tive 
bra nch .

FOREIGN  POL ICY ASPECTS OF TH E BIN ARY

Mr. Sloss,  in rega rd  to the  b inary prog ram , you say on page 8 that  
you wish to focus on the  foreign  pol icy aspects  of  the issue. As  you 

» know, much of  th e alleg ed valu e o f the bi na iy  as  a de terre nt  re lat es  to
its  av ail ab ili ty  in forw ard  deployment  areas. Repre sen tat ive  Sch roeder  
suggested t hat  o ur NA TO  allies, Ge rmany  i n pa rt icul ar , are less t ha n 
en thu sia stic ove r accept ing the  new bin ari es in  stoc kpi les he ld there. 

* Th e De pa rtm en t of Defense has sug ges ted  otherwise.
Now we are  in a bi t of  a quandary.  Can  you clar ify  t hat situ ation, 

please? IIo w do ou r al lies  feel  about bin aries?
Mr. Si .oss. T his  is a  som ewh at sensit ive sub jec t w ith  th e allies, a nd  I 

do n't  wa nt to characterize  the  views of  othe r countri es, a t lea st in an 
open  session. I  will  say th is  th ou gh , it  i s o ur  ju dgme nt in th e Dep ar t
ment of  St ate at  th is  tim e th at any  effort  to expand  th e size of our 
stoc kpi le overseas  o r to increase  the  num ber o f s ites  a t which  we have 
chem ical weapons dep loyed wou ld run into very serious  politi ca l 
difficulties, d iplom atic difficulties,  if  you will.

Mr. Zablocki. Ar e we to assume th a t your  answer wou ld be they  
have no obje ctio n to  the  bina ry  sys tem ?

Mr. Sloss. No, I d id n’t mean to say th at .
Mr. Zablocki. I t appeare d th at  way to me. You said  as lon g as we 

ma intain ed the  size of  the  prese nt stockpiles there would be no ob
jection. Yet , the logical conc lusion wou ld be to rep lace the  pre sen t 
chemical -weapons wi th  bin ary -weapons.

Mr. Sloss. No, I  don’t wa nt to leave th at  imp ress ion, bu t to go into  
all ied  views  in any  de tai l I rea lly  wou ld -want to go into executive 
session.

ALLIES UN EN TIIUS TA STIC ABOUT INCREASES IN  STOCKPILES

« Mr. Zablocki. The purpo se of thes e heari ngs—a fter  all  th is  sub
committ ee pa rti cu la rly  is concerned wi th our for eig n rel ations wi th 
ou r allie s and adversarie s, an d -what problem s inter na tio na lly  the y 
may  cause. W e are n ot  p ar tic ul ar ly  concerned wi th the mili ta ry  aspect

» itse lf. We  are a Fo re ign  Affa irs  Committee . W e wa nt to preven t prob
lems. I wou ld hope  th at  we cou ld ge t some me aning ful  answer  on 
the  quest ion.

Mr. Sloss. L et  me res tat e -what I  said . I  am not  in the  pos ition to 
offer a judgme nt on wh eth er the  int roduction  of bin ari es would be 
accepted  o r resi sted by our allies . I  t hink  the re  is  some u nc er ta in ty  of 
th at , bu t I th in k it  is clear th at if  we were to at te m pt  to  increase the 
stoc kpi le or  to  increase  the  numb er of  sites where we ha d weap ons 
stockpi led th at  thi s wou ld run  into difficulties.

Mr. Zablocki. I come to the  same conclusion . In  oth er words, the  
bina ry  syste m is int rod uce d, if  the  amount were the  same, the re may  
be trouble,  but no t necessarily.

Mr.  Si  .oss. Tha t is rig ht , we are  uncerta in on th at . We  can not say 
th at  there  wou ld necessarily be trou ble . We  cannot  say th at  it  would 
be greeted w ith  enthusiasm .
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Mr. Z ablocki. Tha t sheds a little  lig ht on the subject. There would not be any enthusiasm. In  other words, they really don 't want to.
Mr. Sloss. But I could not say for sure that  just the replacement of stocks would run into the k inds of problems that  an expansion of the stockpile would.
Mr. Biester. Would the chairman yield ?
Mr. Zablocki. Yes.

RATIONALE OF THE BINARY SYSTEM

Mr. Biester. As I understand, the rationale of the binary system is tha t by stockpiling in areas tha t are not near to other materials which are neutral unless combined, we avoid the public apprehension involved in the whole problem of stockpiling. Now would that not be the case in Western Europe  as well ?
In  other words, just going on a one-to-one basis from our current stockpiles in the b inary, would that  not create a bette r climate for the systems in Western Europe than  we currently  have, or am I just totally off?
Mr. Sloss. T hat  would be a logical conclusion. However, as you are well aware, there  is a certain amount of emotion that  surrounds these types of munitions and, therefore , I  would not want to say with confidence that  even though logically there is a strong case that  these would be safer,  I would not  want to say tha t they just would be accepted without any difficulties.

INTERNATIONAL LAW AND “ FIRST USE”

Mr. Fraser. Mr. Chairman, may I ask a question ?
Mr. Z ablocki. Yes.
Mr. Eraser. U.S. forces assigned to NATO represent a small fraction of the NATO forces in Europe, am I r ight about that ?Mr. S loss. Correct.
Mr. F raser. I  have forgotten the percentage.
Mr. Sloss. Ground forces around 25 percent in the central European theater , excluding France.
Air. F raser. About 25 percent.
Air. Sloss. Yes, about 25 percent.
Air. F raser. The other members of NATO, at  least in the central European area, are all signers of the 1925 protocol, is th at right?Air. Sloss. Tha t is right.
Air. Fraser. And so is the Soviet Union ?
Air. I kle. They have all ratified.
Mr. Fraser. They have all completed the process, so it is now in effect between them and the Soviet Union.
Air. Sloss. As between each other.
Air. Fraser. Tha t is the point I want to get to. As long as the United  States fails to ratify, am I  correct t ha t if we got into hostilities with the Soviet Union th at it would be legal under international law for  them to make a first use of chemical warfare  weapons agains t the U.S. forces? to
Air. Sloss. The question has to do with allies. They are bound as against the  other pa rties to the treaty.
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Mr. F raser. I  unde rst and, bu t as fa r as U.S.  forces are  concerned, 
in the  absence  o f our rat ific ation  of the 1925 pro tocol, unde r in te rn a
tional law, i t would  be leg al fo r the S oviet U nio n to use chemical weap
ons again st the U.S . forces?

Mr. Sloss. T ha t is cor rec t, and the y have tak en  a reserv ation to the  
protoco l to t hat  effect, d id n’t they ?

Mr. B iester. It  is in th ei r re servat ion .

SOVIET RESERVATION TO THE PROTOCOL

Mr.  Sloss. They hav e tak en  a res erv ation  which  says  it  does not 
ap ply as to ce rta in  stat es. I t  does no t ap ply to sta tes  who were non- 
par ties .

» Mr. Malone. Tha t is correc t, Mr.  Fr as er . They hav e tak en  such a
reserv atio n, so th at  unde r those circ ums tanc es the  provisions  of  the  
pro toco l would no t apply . Now th at  is asid e from the ques tion  of  t he  
res tric tions  th at  m ight  be p laced upon the m by c ustomary  in te rn at ion
al law.  To  the  exten t th at  the re  is a rule  of cus tom ary  in ternat iona l law , 
which many arg ue  th at  there  is, they  wou ld be pre clu ded  fro m thi s, 
bu t unde r the  protocol  th e res erv ation wo uld  app ly  to  use a ga ins t U .S. 
forces.

Mr. F raser. So t hat  so fa r as our alli es are  concerned in  r ela tio n to 
the  protoco l, the  con tinu ed presence  of  U.S . forces in Eu rope , the  
Un ite d State s havin g fai led  t o ra ti fy  the  protocol, in a sense, pu ts at  
ris k the  wh ole issue of  chemica l w ar fare , since i t w ould  be p ermissible,  
so fa r as the pro tocol is concerned, to use such weapons ag ains t the 
U.S. forces in  cen tra l E uro pe.

Mr. Malone. In  the sense th at  you are  suggest ing  it,  yes. I  would 
sugg est, however, th at  the cus tom ary  in ternat iona l law  asp ect  would 
come in  an d have an effect there .

CW EXTRANE OUS TO U.S. MILIT AR Y

Mr. F raser. NTr. Ch air ma n, I  hav e two  othe r ques tions .
One of  the witnesses m ade  the p oin t t ha t th e U.S.  m ili ta ry  general ly 

does no t like  o r accommodate  t o the use of  chemical  w eapo ns ; th a t i s, 
a  th at  th is tends to be a somewh at ext ran eou s elem ent  in  th ei r routi ne

and th ei r tr ai ni ng  an d th ei r an tic ipa tions . Is  th at a rea son ably ac
curate s tatem ent ab out U.S. forces ?

Mr. I kle . T he  question came up  as to wh eth er ou r defens ive  capa-  
w bi lit y is adequate. I th in k a sta tem ent by General Ab ram s has been 

quoted where he him sel f arg ues  th at  we ou gh t to  do mo re on th e de
fensive side. Hav in g discussed th is wi th  m ili ta ry  experts  we le arn t hat  
defens ive prep arat ions  are  oft en  conside red  an  encumbrance, a nu i
sance, hence  th ere  m ay be a na tura l reluctanc e among  a ll the  mili ta ry  
to do more on the defensive efforts. Th is at tit ud e may hav e played 
a role.

Mr.  F raser. The Soviets,  however , seem to  have in tegr ated  a 
pro spe ct of  chem ical war fa re  more  cle arly in to  th ei r m ili ta ry  pl an 
nin g, th ei r equ ipm ent  design, and  th ei r tr ai ni ng  in gen era l readiness , 
isn ’t th at  tru e ? Is n’t  th at  one of the th ings  we lea rne d fro m the last 
wa r in  th e M idd le Eas t ?

Mr. I kle . Yes, I  would say so.
33-74 9— 74 14
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RESERVATIONS--- A LEGAL QUESTION *5
Mr. Fraser. I f there should be a ratification by the United States, 

the questiQn of  the desirability of riot control or herbicides does not 
bear directly on the  legal question of whether they are embraced by 
the 1925 protocol. Th at is a fa ir conclusion, isn’t it?

Mr. I kle. The desirability  is a separate question from the question 
whether they cover it.

Mr. F raser. In the U.N. General Assembly vote there were how 
many votes t hat  supported our position tha t they were not  included ?

Mr. I kle. Only two votes.
Air. Sloss. Three, counting ours.
Mr. I kle. Two supporting our position.
Mr. Sloss. Thirty-six abstained.*

EXP ECT ATION OF NUCLE AR RETALIA TION

Mr. F raser. Finally,  if there were a ratification of the protocol, and 
taking it a step further, if there w'ere a failure on the part of the 
United States to use chemical warfare as a retalia tory or as a deter
rent element in our posture, from an enemy point  of view—this goes 
back to Mr. Biester’s question—tha t enemy’s introduction of chemical 
warfare into hostilities agains t the U.S. forces, No. 1, might be in 
violation of their  international obligations, but, No. 2, knowing th at 
we had no retalia tory capability in kind, would th at not lead them to 
a much greater  expectation tha t we might  counter with tactical 
weapons, nuclear weapons. Isn ’t tha t a fai r conclusion?

Mr. I kle. I think you have heard me remark on th at notion before. 
Any ma jor war, and particularly  in Central Europe, would raise the 
risk of nuclear weapons being used. Obviously, this is part of our 
deterren t posture—nuclear weapons. Whether  one can say then tha t 
it follows tha t any use of chemical weapons anywhere in the world 
can easily be deterred by us relying on tactica l nuclear weapons, is a 
different proposition with which, as I tried  to elaborate earlier, I would not agree.

A LOGICAL SEQ UENCE?

Mr. F raser. I just want to make the point tha t the first step would 
be our ratification of  the protocol, which would then bar first use and, 
therefore, be binding on other contracting par ties as to the ir use of it against us.

Now the second element I want to add, if they knew that we did not 
even intend to have the chemical weapons, would that  not increase 
their  anticipation tha t we would likely respond with tactical nuclear weapons just as a practical mat ter?

Mr. Ikle. I think this would follow, but not necessarily.
Mr. Fraser. I am not suggesting tha t we would necessarily use 

them in any given circumstance, but they would find us much more 
ready to use them if it were clear and we didn’t purp ort to have a chemical retaliatory capability.

Mr. Sloss. I think there are two points to be made there. One is 
tha t they might consider us more willing to use them. Also the po int

•The voting record on the U.N. Resolution of 1969 appears in the appendix on p. 372.
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I was trying  to make earlier, they might consider us more inclined 
to back down on whatever the issue was because tha t was our only 
choice.

The impor tant point is the whole thru st of our policy over the 
last decade has been to try to raise the nuclear threshold rather than  
to lower it. The question is, would it be desirable in terms of tha t policy 
to put us in a position where tha t was our only choice ?

Mr. F raser. Your statement I think  is part ly true, but it obviously 
cannot be completely true or we would not be designing small tactical 
nuclear weapons. That increases the range of uses and, therefore, 
lowers the threshold.

Mr. Sloss. Well, I would not agree with you necessarily on tha t 
point.

Mr. Fraser. If  you take tha t technological development alone, it 
would seem to me it  clearly lowers the threshold. Now there may be 
other circumstances.

Mr. Sloss. Also what we have been doing is to build up the conven
tional forces in Europe which has a strong tendency to push us in the 
other direction.

Mr. Fraser. Thank you.

THE LEVELS OF DECISION’

Mr. Z ablocki. Perhaps this question should have been asked at the 
very beginning and it probably should be directed to both of you. On 
page 2 of your testimony, Mr. Sloss, you speak of U.S. arms control 
policy on chemical warfare and other areas being the result of a 
“complex series of judgments” about the requirements for deterrence 
and defense. You directly say, “The size, character and equipment of 
those forces reflect a complex series of judgments about the require
ments for deterrence and defense, taking into account arms control 
considerations as well as other factors.”

Now just who makes those judgments? The National Security 
Council? The President? Who, for example, made the final decision 
to proceed on the binary program ?

Have both witnesses a reply to that ?
Mr. Sloss. The level of decision, of course, depends on the level of 

the issue. There is both through the National Security Council and 
through  the  budget process, an interagency mechanism. While it can’t 
bring every item in the Defense budget to the President,  i t brings the 
major decisions before him. Other decisions are made in the NSC 
mechanism, or in the 0MB , or in the Defense Department itself.

FOREIGN’ POL ICY  IMPA CT  OF DEF ENS E BUDGET

We in the Sta te Department, part icula rly in our Bureau of Polit ico/  
Military Affairs, very closely monitor the  development of the Defense 
budget. We try  to identify  issues tha t are going to have a foreign 
policy impact on arms control, as tha t budget is developed, and we 
then have an opportunity to voice our views whether a t the staff level 
or through the Secretary of S tate, depending again on the importance 
of the issue.

Mr. Zablocki. Doctor Ikle.
Mr. Ikle. I th ink this description by Mr. Sloss is an accurate descrip

tion to which I  can add very little, except to  poin t out that the study
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th at  has  been refe rre d to  on the ove rall  arm s con trol and nat ion al 
securi ty policy rega rd ing chem ical weapons  wou ld be hand led  in  t he  
so-cal led Ver ificatio n Pane l, and depend ing  on th e level of issues it  
mi gh t be re ferre d to  the  Na tio na l Securi ty Council .

In  the  last ana lys is, of course, the Pres iden t would make the  
decision. Sm all er issues migh t be se ttle d in discussions in the  Verifi ca
tio n Pa nel .

PROTOCOL INTERPRETATIO N’ APPROVED BY PRE SIDENT

Mr. Zablocki. Well, on th at  note  of agreem ent  between the two 
witnesses pe rhap s we c an obtain the answer fro m both as to the ques
tio n of herb icid es and te ar  gas  now un de r review. How im po rta nt  is 
the  issue, and at  w ha t level is it  now b eing conside red ? As you sta ted , 
depending  on th e importance  of the issue, it  would eit he r be at  the  
Na tio na l S ecuri ty level or by  the  OMB. Where is  it now ?

Mr. Sloss. The  i ni tia l decis ion to  submi t t he  p rotocol to the Sen ate  
wi th  the  c ur rent  interpretat ion was  approv ed by  the  P res ide nt.  T here 
are  co nstan t review s of  these  matter s which ta ke  plac e w ith in  the  NSC 
system . Sho uld  there  be any decis ion mad e to change  th at  position , 
it  wou ld almost ce rta inl y be made by the P res ide nt.

Mr. Malone . Mr . Ch airma n, if  I  m ay be h ea rd  for  ju st  a mom ent,  1 
believe Mr.  Sloss  used  the ter m “th e ori gin al decision to  sub mi t the 
pro tocol wi th the  res erv ation .” I  do no t believe th at  the subm ission 
coverin g w ha t I  believe you were  re fe rr in g to , chemical herb icid es a nd 
the  r io t cont rol  ag ents , was suggested  as a  res erv atio n, i t was suggested 
as an  u nders tan din g. We  d id  sugg est  a t the tim e t hat  th e ad min ist ra
tio n sub mi tted the documents in 1970 th at  the re  be a reservatio n, bu t 
th at  did  no t go to the question of  rio t con trol age nts  and chemical 
herb icides, t hat  was merely a n un derst andin g.

Mr.  Zablocki. L et the record  show th at was Mr. Jame s L. Malone, 
Gen era l Counsel of A CDA.

I appre cia te the c lari fica tion .

THE IMP ORTANCE OF RATIF ICA TIO N

Mr. Zablocki. Thi s un de rst an ding  is now un de r review ?
Mr.  I kle . That  is co rrect.
Mr. Zablocki. Wou ld you cla ssif y i t as  an impo rtan t issue ?
Mr. I kle . I  say a decision th at  can  adv ance the  rat ific ation of the  

Geneva pro toco l and the Bio logical  W eap ons C onvent ion is indeed an 
im po rta nt  issue. Pa rti cu la ly  the la tter —the fact  th at the Biological 
Weapons Conventio n has  no t been rat ifie d, is a serious ma tter. We 
have stop ped  pro ducin g any bio logical weapons agen ts. More than  
th at , we have  disma ntled the fac ili tie s and, the refore , are  somewhat 
nak ed wi tho ut the  pro tec tion of th is convention , at  leas t in the  legal 
sense.

Mr. Zablocki. On a facetio us not e t he  c hairm an observes  the  re fe r
ence to “ somewh at na ked .” We are  not  streaking  ?

Mr.  I kle . No t here.
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AN END TO THE REVIEW— HOW SOON?

Mr. Zablocki. Could we have  s ort  o f a closing  p red ict ion  as t o how 
soon can we expect the review to end, whi ch wil l be anoth er  way of  
say ing  how soon can we expect some repo rt  on the question of he rb i
cides and  te ar  gas ?

Mr. I kue . I a m  no t sure  the re wou ld be much to rep ort . I th in k the 
essence is rea lly  wh at  is a t stake here . Th ere is a unive rsa l agreem ent  
th at  the  pro tocol covers let ha l agen ts. Th ere  is disagreem ent  on these

• fri ng e areas. Disag ree ment on fri ng e are as can  of ten  last fo r a long 
time. I  th ink I sketched  in  ea rlier  t he  histo ry  where in 1922 the Sen
ate  a pprov ed lan guage s im ila r t o the pro toco l of 1925, which the Se n
ate  has  no t ye t rati fied . Ou r concern is to  br ing abo ut rat ific ation.

* W he the r all these  lega l questions will  ever  be resolved is uncerta in.  
I don’t th in k that  is an  im po rta nt  issue.

Mr. Zablocki. F ro m pa st experience  how long does it  t ake to make 
a ju dgme nt on an  impo rta nt  issue?

Mr. I kle . I  th in k by th is  process, which is an ongin g one, new in
form ati on  often comes in and a new decision is  made.

FORMALIZING THE AGREEMENT

Mr. Zablocki. H ow long  did  it  tak e the  Pr es iden t to make the  de
cision  on the  worldwid e a ler t?

Mr. I kle . Some decisions, Mr. Ch airma n, as your example sug 
gests, have to be done  very quickly in the nat ion al securi ty inte res t. 
Hap pi ly  we have more  t ime for oth er decis ions and, more  im po rta nt , 
we h ave  a n open m ind  and can review decisions in many areas.

Now I  am worrie d, i f I  may  speak ou t here a t th is p oin t, that  on these 
two convent ions , the protocol an d the  B iolo gica l W eap ons C onvent ion,  
th at  opinion might  c hange aga in. We  have a large  measure  of  agree 
ment now. Th e field o f b iology does n ot sta nd  s ti ll ; new develop men ts 
may  occur in  microbiology , and  my successor m ay be here 5 or 10 years 
hence,  and the  deb ate  may  be abo ut some new biological weapon, 
wh eth er it shou ld be p rod uced or not, o r the  pr oductio n f ac ili ty  funded 
or  no t, if  we can not move a head to forma lize th is  a greement  th at now 

« exists rega rd ing biological weapons  and rega rd ing the  no-fir st use of
leth al chem ical ag ents .

Mr. Zablocki. Any  fu rthe r questions?

W CONCLUSION

Mr. B ing ham . Yes, Mr.  Ch airma n. Ju st  one point . I wou ld like  to 
pe rhaps cl ar ifv  som eth ing  I said  befo re.

I don’t th ink you sho uld  ge t t he imp ression from what I said th at it 
is a  bad i dea  for  the a dm inist ra tio n t o come to  th e Congress wi th some 
of  these  issues before  there  is a res olu tion; ac tua lly  we pr ef er  it  th at  
way. We get  more he lp in our con sidera tion of the  mat ter if  we are  
ge tti ng  dif ferent  po int s of view pre sen ted  ra th er  th an  a mo nolith ic



po in t of view, bu t I  d id say th at it seemed unu sua l th at  it wou ld be a 
requ est fo r fund s at  th at  stage. I  welcome the  fact  th at you presen t va ry ing po int s of view.

Th an k you.
Mr. Z ablocki. I  certa inl y wa nt  to  observe there  was a generous 

amoun t of  re st ra in t prev ai lin g in  the rep lies  to the  questions and  
indeed there was  a lso some re st ra in t in the  quest ions  a sked. Never the
less, I  th in k th is  was a ve ry fr uit fu l m eeting, very h elp ful, and we wi ll 
pa tie nt ly  aw ait  the review th at  is und erw ay.  I t appears  th at ap pa r
ently  the  work on im po rta nt  issues doesn’t sp ira l from the  t op  down,  
bu t resemblin g a pl an t gro wing  in the  springtime , from a seed going 
upwa rd,  t ry in g to  b rea k th ro ug h clay —“I kl e”—in th is  instance.

Gen tlem en, we are  g ra te fu l fo r y ou r he lpf ul  and en lighte nin g testi 
mony on th is  im po rta nt  subject.

Th is conc ludes  the heari ngs of  the  subcomm ittee  on U.S . chemica l 
wa rfa re  policy. The subcommitt ee sta nd s ad jou rned  un til  fu rth er  notice .

Th an k yo u very much.
[W her eup on, at  4:25 p.m., the  subcomm ittee  adjou rned .]



STATEMEN TS SUBM ITTED FOR TH E RECORD BY MEMBERS OF 
CONGRESS

Statement of H on. B ella S. Abzug  of New  York

Mr. Ch air ma n and members of the subcommitt ee, I  appre cia te th is 
op po rtu ni ty  t o convey my ala rm  abo ut the new dir ection th is Na tion 
is t ak in g in chem ical wa rfa re.  I  am ala rm ed  because of the inc red ibly 
dan gerous  chara cte r of  ex ist ing  stockpi les of dea dly  gases,  and the  
sti ll grea ter dangers  of  convers ion to  bina ry  weapons. I am equally  
ala rm ed because ou r prese nt stance null ifies  all  admin ist ra tio n rh et 
oric  abo ut seeking rea l dis arm am ent , an d sta nd s as a roadblock on 
the p ath to  mean ing ful  agreement.

Th is committ ee is p erfo rm ing a m ost va lua ble  se rvice  in  th ese h ea r
ings . I f  t he  House  can come fo rth wi th  a str on g recommenda tion  fo r 
rat ific ation  of the Geneva pro toco l of 1925, wh ich  out law s the  first  
use of chem ical as well as biological weapons , it  wil l give  grea t en
cou ragement  t o ou r negotia tor s. I  am prou d to sponsor reso luti ons  to 
th is effect and I hope thes e heari ngs wil l res ult  in  pas sage of leg isla 
tio n fo r rat ifi ca tio n and a complete review of ou r policies.

Th e 1969 hearings of th is  subcom mit tee prom pte d Mr. Nixon to 
renounce the f irst  use of bio logical we ap on s; and  the concern expre ssed  
on th is issue  is by no means pa rti san. Six teen Republican  Members 
led by Mr. Dellen back sponsored a stu dy  of “C BW  and Na tio na l Se
cu ri ty ” an d concluded t hat  CBW  was ne ith er  cost-e ffective n or  certa in 
to  p rove a d eter rent  in lim ited or  all -out war ; and th at  the risk s ou t
weig hed any dubious advant age .

La st fal l, af te r h earin gs  co nducted  by an othe r committ ee, the tr an s
po rta tio n of nerve gas  was pre vente d and the Ar my announced th at  
500.000 gal lons stored  in Colorad o wou ld be des troyed. That  s till  lef t 
vast quantiti es of thes e te rr ib ly  tox ic mate ria ls stored  at  eig ht oth er 
locatio ns a rou nd  the  country.

At the  same t ime , the  A rm y announced a new pla n fo r m an uf ac tu r
ing  “b in ary” weapons. One com ponent,  sim ila r to org anophosphate 
insec ticid es, wou ld be placed  i n pro jec tile s at  a mili ta ry  pl an t in Pine  
Bluff, Ark. Th e othe r component,  an alcohol rea gent  obtained  com
mercia lly,  w ill be shipped, stored , and  hand led  in a sepa rat e canis ter  
th at  will be  loaded i nto  the  weap on jus t be fore fir ing.

Suppo sed ly th is  new b inary method  of pro duction  would reduce the  
danger,  since the  separat e chem icals  do no t become lethal  un til  the  
shel l is sp inn ing to wa rd  its  tar ge t.

How ever, the  overall  risks of th is  t otal ly  new st ra tegy  are  tre men
dous. Arms  spe cia list  He rber t Scov ille. Jr .,  a fo rm er  high -ra nk ing 
official in  the Defe nse De pa rtm en t, the  CI A.  and the AC DA , points 
ou t t hat  i t is a  v ast  jum p from con ven tion al to nucle ar war. By  in te r
jec tin g chem ical weap ons,  he says , “yo u are  pu tt in g an in terme dia te 
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step in the escalation of warfa re to weapons of mass destruction.* * *” 
Chemicals, in other words, are a temptat ion to retaliation.

The Army argues that  we must go on manufacturing such weapons 
to deter an attack on the Uni ted States. W hat country, I ask, is likely 
to attack the United States with  nerve gas, in this age of nuclear over
kill ? It would be the least efficient method and would invite immediate 
nuclear retaliation.

Nerve gas is actually manufactured for the use of our European 
allies in case of an attack by the Soviets on European soil. But it would 
take weeks or even months to tran sfer  it in case of such an attack. 
Once again, an attack with conventional or nuclear weapons is far  
more probable than the use of nerve gas. Those who would use it must 
themselves be equipped with cumbersome gas masks and body armor. 
Meanwhile, we store it for our friends because they don’t want the 
risk of such potent chemicals on thei r shores.

If  we were really seeking to defend the United States from chem
ical warfare , we would be manufacturing gas masks and body armor. 
Mr. Evans of Colorado has correctly stated tha t “the supreme irony 
of our chemical nerve agents is tha t they pose the greatest danger 
to our own people.” Dr. Fred  C. Ilde, Director of the Arms Con
trol and Disarmament Agency, has stated his belief tha t the threat 
of nuclear response is in itself enough to persuade the Soviet Union 
against a nerve-gas attack.

The question, then, is, “Why should the United States be in the 
business of producing nerve gas at all ? As you know, until Vietnam, 
nerve gas had not been used since World War I  because public opinion 
recoiled at its effects. Nonetheless the Pentagon went on developing 
far  more incapacitating agents than had ever been known before. 
Vietnam was a testing ground for the effectiveness of riot control 
agents and herbicides. In  limited situations like Vietnam, they are all 
too effective: according to a recent study by the National Academv 
of Sciences, it  will take 100 years for Vietnam’s defoliated forests to 
grow again.

There is reason to suspect tha t birth defects are linked to herbi
cides in the food chain. The immorality of such use is obvious; to de
vastate a country’s food supply is criminal, even in war. But we do 
not admit to any such offensive purpose. We continue to insist tha t 
nerve gas is for “defense.” Instead of renouncing chemical warfare, we 
are proceeding to spend ever greate r amounts developing it.

We are also increasing the ease with which any small nation, or 
even any small group of terror ists, can acquire such weapons and 
hold entire nations hostage. Chemical agents have long been called 
the poor man’s nuclear bomb. The Pentagon’s new proposal simply 
makes it  cheaper and more available. Even now, we are training  for
eign military  officers in the use of nerve gases; they will be well pre 
pared to aid military coups in their own country, and to threaten 
ours.

But the b inary  system will not be cheap for the American people. 
Six million dollars is requested for research and development in 
1975. and another $6 million to construct a facility at Pine Bluffs 
for the manufacture of these weapons. An initial $400 million is pro
jected for the reconversion, and the eventual cost is expected to be 
$1.5 billion to $2 billion. This would keep us in the nerve gas busi
ness for years to come.
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Th is is in dir ec t conflic t wi th our supposed goa l of red ucing  and  
contr oll ing  arm aments. Our  in ter na tio na l postu re in th is  issue does 
no t ap pe ar  to be go od-fa ith  ba rga ini ng . Whil e our nego tia tor s at  
Geneva continue to “express in terest”  in bann ing  chem ical  weapons, 
the y have pro duced  no conc rete pro posal . Inste ad , the Whit e Hou se 
and the Pe ntagon  announced the  bin ary  conversion. W ha t we should  
be say ing  is th at  we are  rea dy  at  once to end  ou r prog ram of  manu
factur in g and stockpil ing  such  weapons , and immedia tely  to des troy 
our ex ist ing  stoc kpile s. The Russians , meanwhile,  have gaine d a pr op 
aganda  advanta ge  by proclaiming  th ei r wil ling ness to ha lt  the pr o
duc tion  and use o f chem ical agents.

But  our admi nis tra tio n, ju st  la st week, ag ain  refu sed  to include riot  
con trol agents and  herbicid es in any agreem ent , c laiming  t ha t there  is 
sti ll mili tary  value in these weapons. Th e Senate will  no t accept  th is 
view,  a nd  is u rg ing the  kin d of review th at  we propose  in the  leg isla
tio n before us.

One cannot help wondering wh eth er th e ad min ist ra tio n’s goal  is 
rea lly  dis arm am ent or the  imp osi tion  of a Pa x Am eric ana , sti ll, by 
way of  such A merica n aid  as our  develo pment of chemical weapons for 
the  benef it of ou r Europ ean al lies.

The budget fo r the Ar ms  Con trol  and  Disar ma me nt Agency fo r 
fiscal ye ar 1975 is a rou nd  $9 mill ion. The Defe nse De pa rtm en t’s budg et 
is aro und $90 b illion.  Th is in itself  ind ica tes  the  relative importance  
of  the  agencies to th is admi nis tra tio n. The  Disarma ment Agency has  
been d owngraded and i ts m embe rs no lon ger  head im po rta nt  a rm s con
trol  delegations .

U.S . insis tence upo n exem pting  ir ri ta nt s and  herb icid es from any 
agreem ent  h as left ou r negotia tor s in a mos t em barra ssing  pos itio n— 
especial ly since the  Un ite d State s int rod uce d the Geneva protocol in 
1925 a nd  is  now t he  only ma jor  pow er to refu se to ra ti fy  it.

Th e arg um ent is made th at  methods of  veri fica tion  of  compliance 
are  lacking. Th is is the  same old sta ll th at  h as held up nucle ar agree 
ments. The proposed bina ry  methods of pro duction  will make ver ifi
cat ion  alm ost impossible, since the two comp onents o f the new weapons 
are  chem icals  used in comm ercia l pro duction. Who is to follow 
th roug h,  in th is country  or  abroad , to see th at  the  com ponents  are 
no t di verted to  mili ta ry  uses ?

While we continue our piou s pronou ncements  and our pernic ious  
plans,  we have  almo st pu t the Conference of the Com mitt ee on Di s
arm am ent out of commission. Repre sen tat ive  Pat Sch roeder , who a t
ten ded its  session las t summer , rep or ts the  general  fee ling of discou r
agement about the  U.S . pos ition. The lea der of the  Mex ican  delega 
tio n even suggest s t ha t the  U .S.  p lan s to tr ig ge r a chemical arm s race. 
Unless agreem ent  can be reac hed  to place me aning ful  res tri ctions on 
these weapons, Ms. Schro ede r feels th at  the CC D’s very existence  is 
thr eaten ed.

As you reca ll, the CCD  evolved from the  IS th  Na tional  Di sa rm a
ment Conference of 1962. and was enlarged to 26 members in 1969. It  
has helped  to achieve several ma jor  arm s con trol  agreem ents, such as 
the lim ited tes t ban  trea ty , the  nucle ar no np ro lif erat ion tre aty,  the  
seaheds arm s control  trea ty , and  the  conven tion  bann ing  biological 
and  tox in weapons. Now it is more  needed than  ever,  as the  mili ta ry  
budgets  of t he ma jor  powers s pir al and  the t hr ea t to h um an ity  becomes 
even g rea ter .
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Fi na lly , I  am d isturb ed as a lwa ys by  the  tone of  ou r discussion of  the  
ma tte r. We  have come to accept gr ea t stoc kpi les of  let ha l weapons, 
close to o ur  ma jor  cities,  as a normal way of life.  W hen  th e A rm y chief 
of researc h an d develop men t says  th at  “op en-ai r testi ng  wil l be re 
quested” f or  the  new weapons, we tend  to  forg et th at  6,400 sheep—who 
could ju st  as well have been peop le—were kil led  b y nerv e-gas testi ng  
in 1968 in the  des ert sou th of  Sa lt Lake  City. Since 1966, leaks have  
occurre d in nerve gas con tainer s stor ed at  Dugway Pr ov ing Gro und s, 
Arsenal, Colo .; Fort  Greely,  Al aska ; and on the  isla nd of Okinawa . 
We  have some 20,000 to ns of  nerve gas  stoc kpi led  aro und the wor ld, 
from John sto n Is land  in the Pacific  to W est German y. I wou ld vote 
to app rov e the  fund s to des troy  th is gas  safe ly, bu t I  could no t vote  
fo r any  f ur th er  developm ent of or  re sea rch  on chemical agen ts.

I need only  remember th at a dro p of  GB the size of a pin head 
can kil l a person  in 10 m inutes. I  do no t wa nt such  mate ria ls stored  
all over  the country  or  elsewhere, no r tra ns form ed  into “safer ” and  
more  tempt ing shapes. I wa nt  to  see t hem des troyed , and to see t hi s 
country  set  it s fee t fi rmly on th e p at h to red ucing  and f ina lly eli minat 
ing  al l chemical and b iological  weapons .



Statement of H on. Don E dwards of California

Arms control, with respect to chemical and biological warfare , 
is of continuing and increasing international importance. Nearly 50 
years ago, the United States first began to realize the inherent dangers 
in this area, with the signing of the Geneva protocol in June  1925. 
Since that time, increased research has shown us the detrimental effects 
which chemical and biological warfare can have on p lant and animal 
(including human) life.

With  the advancement of science and technology in this country 
since 1925, the United States has become 10, or even 50 times more 
powerful in the field of chemical warfare. A report compiled by the 
Department of Defense in 1970, and several subsequent reports  by 
the Departments of Agriculture, the Inter ior, and Housing, Educa
tion, and Welfare, show that in Vietnam alone, long-lasting ecological 
effects, drastic modifications of soil structure, and extensive agricul
tura l damage are the results of the use of  chemical warfare by the 
United  States. Dr. Ar thu r W. Galston, professor of biology at Yale 
University, pointed out tha t in addition to land damage, birth  ab
normalities among the Vietnamese were apparent ly caused by exposure 
to these same chemical compounds. In  response to the findings of the 
various Government agencies and other sources, the Defense Dep art
ment ordered a halt to the use of the defoliant  mixture “agent orange” 
in Vietnam in Apr il 1970. After seeing the damage done, it is abso
lutely essential tha t a ban be put on the use of all such chemical mix
tures by the United States.

The uncooperative stance that  the U nited States took on this issue 
in 1925, in refusing  to sign the Geneva protocol, st ill continues, and 
this policy should be immediately terminated. In 1969, a Swedish 
resolution s tating  tha t chemical and biological warfare was contrary 
to “generally recognized rules of international law” as set forth  by 
the Geneva protocol, came before the United Nations General Assem
bly. The United States was one of three countries (the others being 
Aust ralia and Portugal ) who voted against that  resolution.

It is h igh time tha t the United  States joined in the ratification of 
the Geneva protocol, and changed its policies regarding  chemical and 
biological warfare. At this time, 85 parties  have ratified the protocol, 
and the United  States is the only major military power which has 
failed to ratify. Japan was the most recent addition in May 1970. 
Principles of the protocol have been adhered to by most parties  and 
nonparties alike in almost all major wars and conflicts since 1925. And 
yet, the United States has continued to be charged with “gross vio
lation” of the international agreement barr ing chemical and bio
logical warfare. If  not in an all-out nuclear war, an extension of 
chemical warfare  could have disastrous and far-reaching effects on 
the world as a whole. A s trong and powerful country like ours should 
join the international community in this area of extreme importance, 
not be a straggler. I therefore urge the immediate adoption of II . Res. 
679, and others, the ratification of the Geneva protocol, and a compre
hensive review of U.S. policies to date in this area.
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Stateme nt  of H on . M ich ael J. H arrington  of Massachusetts

I  a pp rec iat e th is op po rtu ni ty  to express  m y b elie fs concerning U .S. 
rat ifi ca tio n of  th e Geneva Pro tocol of  1925, th e un desir ab ili ty  o f U .S. 
involvement  in chem ical war fa re  and the prospects  fo r worldwid e 
chem ical disarm ament . I  commend the chair ma n fo r con ductin g these  
ext rem ely  informa tiv e open  hearings whi ch have pro vid ed an op po r
tu ni ty  fo r the pub lic to become knowledgeable  on a s ubject  w hich the 
ad minist ra tio n is  re luc tan t to  public ize.

Th e Un ite d State s was a pr inc ipa l pa rty in the dra ft in g of the 
Geneva Pro tocol of 1925, and  yet, has  th e dub ious d ist inc tio n of  being  
the only ma jor  power no t t o have rat ifie d th is rel ati ve ly effective d is
arm am en t agre ement. Thus,  man y nations are  un de rst andably sus pi
cious of U.S . sincer ity  in att em pt ing to  b rin g about world  peace, due 
to ou r inexcusably long delay in ra ti fy in g the  protocol.

I  str ongly  urge prom pt  U.S . rat ifi cat ion  of  the Geneva protoco l, 
wi thou t exc lusion o f ri ot- control agents a nd nonle tha l herbicides.  Non- 
le thal  herb icid es and  rio t control  agents are  def init ely sub jec t to  the  
pro toco l, whi ch proh ibi ts the use in war  “ . . . of  a sphyxia tin g, poison
ous and oth er gases  and of  bacte riol ogical  methods of war fa re .”

Mr. Nix on claims to fav or  U .S.  rat ifi cat ion  of  the  Geneva protoco l, 
wi th the n otable  exception t hat  the  Un ite d State s be al lowe d to emplo y 
herb icid es and rio t con tro l age nts  fo r fir st- str ike  purp oses . I f  the  
Un ite d State s were to  ra ti fy  the ad min ist ra tio n’s ve rsion of  the  pro
tocol, we would no t be actin g in good fa ith . I f  a nat ion , such  as the  
U.S .S.R.,  conside red our exception  to th e Ge neva  Protocol  to be  unl aw 
ful, th at  n ation  could  nu lli fy  our bi la tera l agreem ent  a nd  reserve the  
righ t to  use CIV fo r fir st st rik e pu rposes.

The U.S . mili ta ry  sho uld  be proh ibi ted  fro m us ing  herbicid es and  
rio t con trol agen ts. The Un ite d State s was us ing  so-cal led non leth al 
herbic ides in Vietn am  in att em pts at  la rge -scale  de fol iat ion . Due  to  a 
recogn ition of the po ten tia l he alt h ha za rd  of  t hi s pra ctice  and wid e
sprea d c riticism a t home, DOD  discontin ued  de fol iat ion  efforts. Subse
que nt stu dy  has  reveale d th at  c ert ain  h erb icid es may  have  p reviously  
unsuspecte d de trime nta l effects to healt h and to the ecology. Hea lth  
experts  have ind ica ted  the possibility of pa ra tal og ica l effects (b ir th  
defects) of  these  chemicals.

Ou r firs t-s trik e use of herbic ides  resu lted in the vi rtu al  elim ina tion 
of veg eta tion from tho usa nds o f a cres  in South eas t As ia. While spr ay 
ing herbic ides  from mili ta ry  ai rc ra ft  did no t stop  No rth  Vie tnam ese 
tro op  movements , it  has  resulted in the con tam ina tion of  wi ldl ife , 
wa ter bodies and lan d, and incorporati on  of  toxic elements  int o the 
food-ch ain.  Decades will  pass  be fore Vi etn am ’s ecology recovers  f rom  
the in flic tion  of these chemicals.

On the  sub ject  of  so-cal led rio t con trol  gases, CS -type  rio t gas 
is more poisonous th an  chlo rine  and  is cap able of  being  meta bolized 
into cyanide . There  is susp icion  th at  CS gas  has  caused the death  of 
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young  people  or  people  w ith  r espi ra to ry  d isease  in  confined areas. The 
vas t am ount of evide nce compiled  on the harmfulness of herb icid es 
and rio t con trol age nts  leads me to conclude th at  these weapons are  
as in humane as a ny  o ther weap on of wa r covered by the protocol, th at  
their  use sho uld  be pro hib ite d, and th at  the Un ite d State s should 
cease its  opp osi tion to accept ing  these typ es  of weapons as bein g 
covered by  the  protocol.

I t  seems to me th at  the admin ist ra tio n is being somewh at hy po 
cri tical in pre achin g the  vir tue s of arm s con tro l while simulta neo usly

•  pro posing un ila te ra l develop ment of  bina ry  chem ical mu nitions . 
Le tha l bina ry  weapons, in  simple term s, are  form ed by mixin g cert ain  
chem ical compounds which are  rel ative ly harmless  when sep ara ted . 
Since the  sto ckpil ing  and tra ns po rta tio n of bin aries would be sa fe r

•  than  is the  case wi th ou r pre sen t forms  of nerv e gases,  the y could be 
more  easily used by th e mili tar y.

Th e De pa rtm en t of Defense asserti on th at  b ina rie s would imp rov e 
our mili ta ry  c apabilit y, and th at  b inary weapon stockpiles and  t ra ns 
po rta tio n would be saf er,  lead me to conc lude  th at  U.S . const ruc tion 
of thes e weap ons would be an act  o f esca latio n. I t  is  an ap pa rent  f ac t 
th at  wi thin a few yea rs of mos t U.S . develop ment of new weap ons,  
for eig n pow ers oft en  dupli ca te ou r tech nolo gy. Scien tific opinion 
gener ally concludes  th at  bin ari es could be eas ily manufac tured in 
ave rage  chem ical  lab ora tor ies , once the exa ct chemical ing red ien ts 
are  known. I f  te rror is t groups o r n ati ons w ith  re lat ive ly small tacti ca l 
weapons del ive ry ca pabi lity were  to  process bina ry  mu nit ion s, the 
pos sib ility of new and unp rec ede nted typ es of violence in the world  
would increase.

Many support ers  o f U.S . dev elopment of bina ry  m unitio ns con tend 
th at  wTe need these  weapons to deter  othe r na tions—pr im ar ily  the 
Sov iet Union —from  a chem ical wa rfa re  att ack. Th is “c loak ” would 
ju st ify  a majo r un ila tera l esca lation of the  alr eady  severe arm s race, 
wi th no ap pa rent  increase  in ou r security. Bina rie s or  no, chem ical  
weapons  are ext rem ely  diff icult to cont rol  once released , and  hence lim 
ited in  thei r prac tical ut ili ty . W ha t is more, the re is no effective defense 
again st a s urpr ise  f irs t-s trike  C W a ttack. The na tion at tack ing wou ld 
na tu ra lly  have tak en  mea sure s to prote ct its  troops, and possibly its

* popu lat ion  as  well, a ga ins t a  r etal ia to ry  second -str ike CW  at tac k. Th e 
Un ite d State s does not  need th is  kind o f re ta lia tory  ca pabil ity —in  view 
of ou r str ate gic and  tac tical the rm onuclea r force . We h ave  over 7,000 
deliverable tac tical nucle ar wa rhe ads  in West ern  Eu rop e. Com bined

* wi th the 1,000 Minutem an IC BM ’s, 656 Po lar is-Posei don SL BM ’s 
and  a combined B- 52 /F B-1 11  bomber fleet num berin g ap prox im ate ly 
400, wo have enough  re ta lia to ry  capabi lity to  de ter  a fir st- str ike  CW  
attack .

U.S. un ila tera l develop ment of bin aries,  in fac t, is more 
likely  to rais e the  risk of  CW  wa rfa re  ra th er  than  de terri ng  att ack. 
Developme nt of  these “safer ” weapons lowers the  thr esh old  on use 
of CW  weapons, and  the pa ra lle l dev elopment  th at  would be en
courage d on th e p ar t o f o the r nations by U.S. actions  could s ign ific ant
ly increase  the  like lihood th at thes e pa rti cu la rly inhumane  and in
discriminate weapons would be used.

U.S . chemical wa rfa re  pro gra ms  ove r the las t decade have  cost  
the  A merican taxp ay er  well over  $500 mill ion.  While the  D ep ar tm en t
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of Defense is presently requesting only $5.8 million for the binary 
CW program, it is estimated tha t as much as $2 billion will be re
quired to bring the program to completion. I  am convinced that we 
cannot atford this kind of expense for weapons tha t will only en
danger the security of our Nation, and which are wholly unnecessary.

In conclusion, I believe th at ratification  of the Geneva protocol of 
1925 by the United States and abandonment of proposals to produce 
binary weapons would significantly increase the chances of world 
peace. The Convention on Chemical Disarmament  (CCD), meeting 
in Geneva, is attemptng to formulate  a substantive CW agreement. *
Unless the Senate promptly ratifies the  Geneva protocol, without ex
clusion, it is unlikely tha t fur ther agreements will be reached in 
Geneva. As with our progressing negotiations on strategic  arms limita
tion, U.S. safety and worldwide peace would be enhanced by the  end *
of a chemical warfare thre at tha t would be achieved by a chemical 
warfare  agreement.



Stat em ent of H on . F loyd  V. H ick s of W ash ingt on

In  November 1969, President Nixon announced a new U.S. 
policy regard ing bacteriological or biological warfare . The United

* States renounced all  offensive prepara tions for bacteriological war
fare. It  is my understanding tha t we began to destroy all existing 
stocks, and that since then we have confined our activities to defensive 
purposes only. The fact tha t the Soviet Union was no doubt going

•  forward  with thie r own bacteriological warfare programs notwith
standing, the United States took this  unilateral step in this particular 
area.

Today, 4% years later, how has our na tional security been affected? 
Are we any less safe or secure from our potential enemies ? It  does not 
appear to me to be so. We are still capable of responding to all con
ceivable threats against our security by conventional and nuclear 
means. And at the same time, we relieve ourselves of at least one kind 
of potentia l di sas ter: By destroying our stocks; we no longer face the 
possibility of a bacteriological plague generated from such stocks by 
accident or design. Those American communities near where bac
teriological agents were stored are no longer threatened.

Today, we are faced with another impor tant national decision. Our 
present stocks of nerve gas are reaching the end of their  useful life. 
Within 2 years time, we must decide whether or  not to replace exist
ing stocks with another generation of nerve gases—the so-called binary 
systems. In  my view, we should not take th is step.

The proponents of binaries argue that  we need nerve gas for de
terrence and for retaliatory purposes. This  argument while valid for 
nuclear weapons, does not necessarily follow for nerve gas. Before 
using nuclear weapons, our adversaries would have to weigh the in
evitable damage resulting from a nuclear response. Tha t nuclear 
retalia tory strike can be against open cities or military targets. As a 

« deterrent, nerve gas is probably useful only against cities, because 
military personnel should be prepared to take countermeasures for 
gas. I see no advantages for using gas against cities rather than nuclear 
weapons. I f we are to retaliate against open cities, we might just as 

« well rely upon a known commodity—our nuclear stockpile.
The argument for retaliation breaks down for one reason: we do 

not have to retalia te in kind. According to various reports based on 
material captured by the Israelis in the October war, the Soviets have 
advanced capabilities  to defend against lethal chemical agents. That  
would seem to make it more reasonable to respond by some other 
method—either conventional or nuclear, to a lethal gas attack.

Another argument  on behalf of binary development and procure
ment is not to give anything away. We are currently engaged in 
sensitive negotiations at Geneva concerning just this topic. A uni
lateral step will destroy our negotiating position vis-a-vis the Soviets.

Of course, in that  sense we gave away the option to use biological 
agents. Possibly, this has hu rt our bargaining posi tion; I  don't know. 
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Bu t I  do know that  it  was the  sensible thi ng  to do. As I  have st ate d, and  
as everyone recognizes , our ren uncia tio n of  biological warfare  has  enhanced  ou r na tio na l securi ty by rem oving the possib ility of an acciden t or  misuse involv ing  bac teriological wa rfa re  stocks.

Fina lly , it  is arg ued th at  b ina ries are  s afer  to  p roduce , store, tr an s
port,  an d dispose of  than  th ei r predecessors,  due to th ei r comp art mentalized des ign.

My response to th is arg um ent is qu ite  simp le. Sur e, they ’re sa fer  than  th e 40 m illion pounds of nerve gas  we’ve p resently  got, bu t nerv e gas  isn 't safe, pe riod .
When we're ta lk in g about the pub lic safet y aspects of bin aries,  we 

ought to conside r a few othe r points.  As the  pro duction  techniqu es of binaries are  sim ple r th an  th ei r predecessors,  the  possibi lities for  
duplicat ion  are  easie r. Th is means dupli ca tio n by oth er gov ernments and  dupli ca tion by oth er intere sted partie s. I  th ink it  would be most  
unwise to give  th e bina ry  p rogram  t he  increased vis ibi lity  th at  would 
inevitabl y ari se wi th the  publi city su rro un ding  p rocurement,  s torage , and tr an sp or ta tio n.

Qii ite ap ar t fro m these a rgu me nts , I believe the re are  tw o perfectly leg itim ate  reasons  no t to  go f orward with th is pro gra m.  Fi rs t, bin aries 
are  clearly in fe rio r to thei r predecessors in terms  of thei r bat tlef ield  
app lications. They are  less e ffective , less con trol lable, and  less pred ic table  than  the  nerve gas  we alr ead y possess. Th is is one majo r reason 
why  the Sov iet Un ion , as I  un de rst an d it, is no t pu rsu ing  bin ary  deve lopments.

The second unassailab le reason to ter mina te the pro gra m revolves aro und dolla rs and cents. The es timates I  have seen, bo th in and  out of Governmen t, fo r the  to ta l cost o f th e tra ns ition  to  bi nar ies , r un s to the  
tun e of $2 b illion. Gran ted , aro un d $750 m illion of  thi s amount is as good as expended alr ead y—th is  is the  cost of de tox ify ing  exi sting 
stocks. Th is mus t be done as ex ist ing  stocks are  n earin g t he end of the  
tim e when  the y can be safely  stored , if  the y are  not there  already. Of  the  rem ain ing  $1.25 bil lion , minor costs have  been expended on 
research  and deve lopm ent. As fo r the  rem ain der, if  it must be spent 
on chemica l wa rfa re,  we m igh t just as wel l spend it where it  would  do the  most good for  our  men in  uniform : We should spend it on de fens ive 
equipment. Since they are  no t g oin g to  use nerv e gas first , t hey  should 
have  defensive  equipment  comparable  to  that  of po ten tia l adversaries.

I  would like to prop ose anoth er al te rnat ive to the develop men t a nd  pro cur ement  of  bina ry  systems, a pro posal  th at in my est imatio n would no t de tra ct  from our national security.
I  propose th at  ou r country  ad op t a pol icy fo r nerve gas  sim ila r to th at  we have alr eady  tak en  wi th  bac teriological weapons. We should 

renounce any  offensive capa bil itie s, detoxify  ex ist ing  stocks , an d m ain 
ta in  a vigorous defens ive-or ien ted  pro gra m.  Le t us reaffirm our “no firs t use pol icy.” Exi sti ng  stocks  m ust  be detoxified  in any case, l et  us 
do so along  wi th an ann ouncem ent  t hat we reject  the opt ion  of  re ta li
ation  in kin d, inso far as nerve gas  is concerned. I f  t he  Un ite d Sta tes  
were att acked by letha l chem ical age nts , we rese rve the righ t to reta lia te  by wh ate ver  m eans we hav e at  hand , nucle ar or  conventional. 
The same dic tum  should hold tru e fo r ou r allie s, in accorda nce wi th our  tr ea ty  obliga tion s.
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These act ions would enhance  our  n at iona l sec uri ty by rem oving the  
specter of anoth er Dugway inc ide nt in the  c ontinental  Un ite d Sta tes . 
It  would imp rove relations wi th some o f ou r allies, on whose te rr ito ry  
exist ing  stocks a re placed .

As we would con tinu e to rely  on ou r nuclea r and  co nventio nal  s tock
piles,  th is un ila ter al step  would no t jeo pardize  ou r defense pos ture. 
I f  oth er cou ntr ies  are  foolish  enough  to was te th ei r na tional tre asure 
on such pro gra ms , let  them go ahead. My own view is th at  o ther  cou n
tri es  would tak e th ei r cues from  the  Un ite d State s on th is  ma tter . 
I would emphasize  the need  fo r economic da ta  mo nit or ing of  these 
subs tances th at go into the  pro duction  of  nerv e gases to ve rif y the  
actions  of others. T his sho uld  be the  focus of o ur  neg ot ia tin g a t Geneva. 
Ex is tin g stocks need  no t be mo nitore d—th ey will decay  in any  case, 
and will need to  be dest roye d.

I  wou ld hope th at  th is  ad mi nis tra tio n, which term ina ted  offensive 
bac teriologica l wa rfa re  pro gra ms , will  likewise  term inate  the  binary  
pro gra m.  In  any ev ent, there is much the C ongress can  do. These h ea r
ings will be ext rem ely  he lpfu l in ra isi ng  the im po rtan t issues, and  in 
gene rat ing resp ons ible  pub lic  deba te. House  Resolutio ns 679 a nd  710 
to express  the  sense of the House  t hat  the Geneva protocol be rat ified 
are  en tirely  in ord er,  and sho uld  be comm ended . But  the  h ea rt  o f the  
issue is in do lla rs and cents.  An d th is  rep res en tat ive  body has the  
au thor ity  to  s tri ke  out exp enditure s des ignated fo r bina ry  systems . In  
the  final ana lys is, thi s is w here  the  House m ust  draw the  line.

74!) 74 — 15
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A P P E N D I X

DOI) Correspondence  R egarding th e Cost of Che mica l W arfare 
« P rograms

Assistant Secretary of Defense
Washington, D.C., Apri l 16, 1911/.

.  Mr. Werner Grosshans,
Associate Director, Logist ics and Communications Division , V.8. General 

Accoun ting Office, Washington, D.C.
Dear Mr. Grosshans : In response to your lett ers  of December 10, 1973. and 

Feb ruary 8, 1974, to the Secretary  of Defense (code 947080) the enclosed info r
mation on the  costs of chemical wa rfa re programs is fu rnished.

The responses of the Armed Services have been received and are  attac hed.  
It  is our belief that  the costs shown are  as accurate as it  is possible to obtain  
since detai led records are  not avai lable  for programs of 20 years  ago and some 
records have been accidently destroyed, notably those lost in the  fire of July 
13, 1973, a t the Air Force Records  Center in St. Louis.

Please note that  one page (incl. 6 to incl. 2) of the  Army’s response is classi
fied “Confidential,” and one page (incl. 3 to incl. 2) is classified “Secret.” The re
mainder  of this  reply is unclassified.

We have attach ed as enclosure  1, explanat ion of cer tain items which may not 
be completely clea r from the service responses and we hope that  you will find 
this information sufficient and  satis fac tory  for your requi rements.

Sincerely,
Hugh E. Witt,

Principal  Deputy Ass istant Secretary of Defense
(Ins tallatio ns and Logistic s).

Enclosures:
1. Exp lanatory  notes.
2. Army report.
3. Air Force report.
4. Navy report.

explanatory notes

1. Costs shown deal with nerve agents and nerve agent  munitions only, except 
« where it is impossible to sep ara te that  cost  (such as in the question  dealing  with

tota l personnel and physical  plant costs at  the storage sites) or as otherw ise 
noted.

2. With  respect  to question  lb  and lc  in the Army report,  the questions were 
inte rpre ted as being direc ted toward the cost of maintaining a constan t stock-

w  pile. This  has not been done. As munit ions have become unserviceab le they have 
been removed from the stockpile. There has been no procurement of replacement 
items, eith er in kind or improved.

3. With  respec t to question  5, the answ er is intend ed to indicate  that  all costs 
of delivery  systems are  included  in the R. & D. and production  and procu re
ment costs given in response to o ther questions.

4. The Navy an d the Air Force do not  store or mainta in nerve agen ts sep ara te
ly. Therefo re, the ir costs have  been limited to R. & D., tes ting  and procurem ent. 
The main tenance costs shown in 1961 and 1966 fo r the  Marine Corps were costs 
for work perform ed by the Army and  reimbursed by the Marine  Corps. I t con
sisted  of replacement  of some explosive components of Marine munitions.

COST OF CH EM ICA L WARFARE PROGRAMS (GAO CODE 947080)

1. A detai led review of Departm ent of Army records has been conducted  to 
iden tify all relevan t costs incu rred  in the development, procurement, storage and 
disposal  of chemical  warfare  nerve agents.
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2. Recovery of data, for  p rior years has been limited  to the records  autho rized  for reten tion under the provisions of the Army functional tile system (TA PFS),  AR 340-18. Much of the  da ta contained in this study  was obtained from convenience summary documents reta ined for year-end historical inform ation.  Although the  da ta contained in these  documents  is presumed  to be correct, it cannot be verified by aud it techniques since the account ing records from which the costs were obtained have been destroyed in accordance with TAPPS.
3. In orde r to insure that  all  reques ted d ata  is provided, the following in form ation is keyed to the questions asked  in  the GAO letter of December 10, 1073, and the ASD (I. & L)  memorandum of Feb ruary 8, 1074.
4. Replies to all questions  are  limited  to those costs rela ted to nerve agents  only, unless specifically stated .

Section  A
Question la.  What lias been the  tota l cost of our existing toxic stockpiles  including costs for resea rch development (pre liminary  and advanced),  engineering, testing , and product ion (procurement,  government facil ity costs, tran sportat ion, 

s to ra g e  in v en to ry ) ?
Answer. All of the lethal chemical weapons in our exist ing stockpile were type- classified prior  to fiscal year 1964. Therefo re, no research, development, engineering or testing costs since fiscal year 1964 a re att ributable  to the cur ren t existing stockpile. The limited R.D.T. & E. data that  is avail able  from convenience summary papers held for histo rical  information, covering the period fiscal y ear 1959 through fiscal year 1963, amounts to $1,798 million. However, this  figure does not reflect tota l costs. Deta ils by year and item are  shown in enclosure 1. Production costs, detai led in enclosure  2, amount to $150,843 million. In summary, reflected R.D.T. & E. and product ion costs (fiscal year 1959-63) total  $152,641 million. Enclosure 3 is a break out of the dollar value of the cur ren t storage inventory by location. This  inventory  represen ts the book value of nerve agents on hand as of March 15, 1974.
Question lb. What costs have been in curred to dispose of stockpile items?Answer. No stockpile (serviceable) stocks have been demili tarized .
Question lc. Wh at costs have incu rred  to replace in kind, items disposed 

of?
Answer. Since no serviceable  stocks have been disposed of, no costs have been incurred to replace items in kind.
Question 2. What,  on an annual basis, has  it  cost the United States to maintain exist ing stockpiles?
Answer. Operating  costs at  storage faci litie s are  not main tained  on a commodity bas is; that  is, sitecific costs are  not shown for storage and maintenance  of nerve agents. However, from available records for fiscal y ear  1972 and fiscal -year 1973 it has been computed that  costs a ttri bu tab le to s torage of ne rve agents amounted to  $1,672,060 and $1,518,000 respectively. Because oi terating cost records prio r to fiscal year  1972 have been retired, similar  computations for fiscal year 1964 through fiscal year 1971 canno t be made. However, it  is assumed that  the annu al costs approximated $1,500,000 between fiscal year 1964 and fiscal year  1971 since the tota l stockpile varied litt le during that  period.
Question 3. W hat will it cost to elim inate  present stockpiles?
Answer. Detailed plans have not been prepared concerning disposal of the tota l cur ren t chemical de ter ren t/reta lia tor y stockpile, therefore estim ates of cost are not available. The impact of the  introduct ion of binary systems on the cur ren t chemical stockpile has not  been evaluated.
Question If. What cost is included in the present budget for chemical warfare,  using the same detail as in question  1, and including a breakout of costs associated  with chemical agent activ ities  a t Tooele Army Depot?
Answer. The fiscal year  1974 and fiscal yea r 1975 budgets include $9,115,000 and $24,139,000 respectively, applicable to lethal nerve agents. Inclosure 4 is a detailed breakout of types of costs by fiscal year. The product ion costs for ('AMDS of $3,200,000 in fiscal yea r 1974 and $10,300,000 in fiscal year 1975 are for activitie s at  Tooele Army Depot. CAMDS is furth er discussed in response to question  (2) , section B.
Question 5. In addition to costs associated directly to R.D.T. & E. and production and procurem ent, what addi tional costs can be identified such as design, development, testing , and produc tion of munit ions specifically for delivery of nerve agents  on targets, for example, spray tanks, art ille ry shells, rockets, and any other  special munitions?
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Answer. There are  no known costs in addit ion to those directly associated  
with  R.D.T. & E., or product ion and procuremen t for  munit ions specifically for 
the delivery of nerve  age nts on targ ets.

Question 6. What has  been and is now the  cost of maintai ning  labo rato ry pro
gram s at  the Army faci lities  used for designing, developing, and tes ting  of 
chemical wa rfa re agents?

Answer. The Army’s design and labo rato ry work on lethal  chemical systems 
is conducted by Edgewood Arsenal, Md., while the testing is accomplished by 
Dugway Provin g Ground, Utah. Inclosure 5 shows the deta iled costs by f unctio n 
and by fiscal year, and tot al $75.4 million.

Section  B

The following question s w’ere forw arded to the Army with  the  ASD (I& U)  
memorandum d ated  Fe bruary  8 ,197 4.

Question (7 ).  Bina ry munitions system Total funds, expended thus fa r on 
R.D.T. & E. in reaching the presen t sta ge of development.

Answer. The actu al costs for research and development for the  155mm and 
8-inch binary projec tiles amou nt to $11.13 million through fiscal yea r 1973. 
Inclosure 6 provides the  deta ils of the tota l R. & D. costs and costs for produc
tion base and procur ement fo r these two systems.

Question  (2 ).  Costs to destroy the exis tnig  stockpiles  of nerve  agent.  The 
news media have provided data which are  quite  diverge nt. Some indica tion of 
these  costs, including the  construction of the  transp ortabl e chemical weapons 
destr uctio n system, will be usefu l as a reliab le base to st ar t our discussion.

Answer. As s tated in the answer  to Question 3, section A above, the re has  been 
no Departm ent of the Army study to d eterm ine the cost of de stroying the exist ing 
stockpile. The tran spo rtab le chemical weapons dest ruct ion system is now referre d 
to as the  Chemical Agent/Mun itions Disposal System (CAM DS). As sta ted  in 
the  answ er to question  4 above, the fiscal y ear  1974 and fiscal year 1975 budgets 
have included a tota l of $13.5 million for development  o f CAMDS. It  is estim ated  
th at  the  proto type of CAMDS will cost a tota l of $36.6 million. Following suc
cessful operation al testing of the prototype, addi tion al disposal  uni ts will be 
procured f or use  a t chemical s torag e sites as re quired.

Question (3 ).  The total cost of our exist ing toxic stockpiles  (nerve agent) 
since we first began produc tion and stockpi ling of these agents. This esti mat e 
would include the cost of the VX and GB produc tion plants , the muni tions 
design and produc tion costs, the agen t produc tion costs, and the storage faciliti es 
costs.

Answer. This  question  has  been answered under Question la , section A, to
geth er with Inclosure 2.

Question (4 )- (®) What does it cost us on an annual basis  to mainta in our 
cur ren t s tockpile in nerve agents?

Answer. The answ er to this  question  is the  same as the answer  to Question 2, 
section A, above.

Question (4 ).  (6 ) What are  ou r personnel and p hysica l p lan t costs at  th e seven 
or so s ites where these agents a re stored?

Answer. The cur ren t estim ated  personnel and physical  pla nt costs for  fiscal 
year  1974 at  the seven CONUS sites  where these  agents are  being stored are as 
foll ows:

The listed  ins tall atio ns have a complete storage mission for  genera l supplies  
and ammunit ion, of which a minor pa rt is att rib uta ble  to nerve  agents.

Tooele Army Depot---------------------------------------------------------------$70, 947, 0 00
Anniston Army Depot_______________________________________  80, 954, 000
Blue Grass Army Depot_____________________________________  57, 615, 000
Um ati lla  Army De pot _________________________________________  3, 576, 000
Pine Bluff Arsenal_________________________________________  24 ,932 ,00 0
Rocky Mounta in Arse nal____________________________________  13, 506, 0 00
Newport Army Ammunition Pl an t____________________________  1, 446, 000

Question (5 ).  What proposition of tota l costs at  Edgewood Lab orat orie s and 
Fo rt Detrick , including in-house capital inves tmen ts and personnel,  is devoted 
to support of the  chemical and biological w arf are  pro gram s?

Answer. Ther e are  no lethal chemical wa rfa re prog rams conducted at  Fo rt 
Detrick . At Edgewood Arsenal in fiscal year 1974 approximate ly 85 man-years are

33 -7 49  0 — 74------ 16
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devoted to the leth al chemical wa rfa re prog ram which is about  9 percent of the tota l research and development personnel stre ngt h at  the  arse nal of 922. The pro ra ta  share of cur ren t replacement value of equipme nt att rib uta ble  to the lethal chemical progr am is appro ximately $2,227 million. This  is about 5 perce nt of the estim ated  $45 million replac ement  value  of all resea rch and development equipment a t Edgewood Arsenal.
Question (6 ).  What has been the  tota l cost of investments at  Dugway Prov ing Ground since it s inception to the  pres ent in su pport of CBW test requiremen ts?Answer. The  progra m associated with the leth al agen t testing at  Dugway Provin g Ground, f rom fiscal yea r 1964 through fiscal ye ar 1973 was appro ximately $75 million. Fund ing between fiscal y ear 1968 through fiscal y ear 1973 cover tes t activitie s conducted under Deser t Test Cente r (D TC ). Dugway Provin g Ground was an acti vity  unde r DTC and its opera tiona l funds are  included in the tota l DTC costs. Since 1970 the expenditu re of funds  in supp ort of development involved testi ng with  simulan ts except two tria ls conducted prio r to the  test  morato rium.

RESEARCH, DEVELOPMENT, TEST, AND EVALUATION COSTS—LETHAL NERVE AGENTS 

{In  thousands of dollars]

Fiscal year—
System 1959 1960 1961 1962 1963

8-in  howitzer  VX M426..........................................................  16Rocket 155-mm GB M55....................................... 162 25VX M55......................................................... 59 106Honest John (VX and GB).................................... 280 181GB.................. .............................................................................VX..............................................................................................................
46 56 .................... .
90 62 715

Note: The limited  data above tha t is available is presumed to be correct; however, it cannot be verified by aud it techniques since the accounting records have been destroyed in accordance with  existing regulatory policies.

PRODUCTION COSTS OF NERVE AGENTS BY INSTALLATION 

[I n  m ill ions  of  do lla rs]

Government 
facil ity  costs 
(product ionFiscal year and installa tion  Procurement bases) Transporta tion Total

Pr ior  to 1964.................................. .
GB production fa ci lit ie s........
VX production fa ci lit ies.........

1964.................................................
Rocky Mounta in Arsenal____
Newport Army Ammo Plan t..

1965: Newport Army Ammo Plant 
1966: Newport Army Ammo Plant 
1967: Newport Army Ammo Plant 
1968........... ...............................

Rocky Mountain A rs e n a l. .. . 
Newport Army Ammo Plant.  
Edgewood Arsen al. ................

1969 ............................. . .................
Newport  Army Ammo Plant. 
Edgewood Arsenal..................

1970 .................................................
1971: Johnston Island...................
1972 .................................................
1973 .................................................

1.529

3.421
.184
.251

1.563

- .3 0 0
.076
.032
.215

3 4.190

Total. 7.804 138.849 4.190 150.843

1 1st destina tion transportation costs are included in procurement costs.3 Represents the const ruction of storage facil ities .3 Represents the total  cost o f t ranspo rting Red Pat (nerve agents)  from Okinawa to Johnston Island.
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COSTS INCLUDED IN THE PRESENT BUDGET FOR LETHAL NERVE AGENTS 

[In  thousands of dollars]

Fiscal y e a r-

1974 1975

R.D.T. & E................ ..................._•...............................................................................................
Exploratory development........................... . ........................................................................
Advanced development.........................................................................................................
Engineering deve lopment...................................................... - .............................................

Production................. ......................................... ......................................................................
Chemical agen t/munitions disposal systems (cam ps) ...........................................- .........
Advance engineering................ ................ ......... - .......................... ...................................
Chemical product ion and LAP faci litie s for 155 binary project ile XM687......................

Storage co sts. ...............................................................................................................................

To ta l....................................................................................................................................

$4, 815 $6, 939
($870) (1 ,0 20 )

(1,310 ) (1 ,0 25 )
(2 ,635 ) (4 ,8 94 )
3, 200 16,100

(2, 500) (9, 600)
(700) (700 )

0 (5 ,8 00 )
1,100 1,100

9,115 24,139

LETHAL CHEMICAL R. & D. PROGRAMS

[In mil lions of dollars]

Fiscal year—

64 65 66 67 68 69 70 71 72 73 Tota l

Exploratory  development______ . 0 2.535 2.131 1.038 1.879 1.767 2.047 3.008 1.816 1.380 17.601
Advanced development_______ . .315 .472 .326 .965 .318 .469 1.197 1.403 2. 508 2.925 10. 898
Engineering deve lopment_____ . 3.523 2.295 3. 677 5. 294 4. 533 1. 283 . 475 0 0 1.077 22.157
Test 1............................................. . 1.719 1.086 3.115 1.558 2.130 3.811 2 2.097 2.134 3.395 3.710 24. 755

To ta l.................................. . 5. 557 6.388 9. 249 8. 855 8.860 7.330 5.816 6. 545 7.719 9.092 75.411

1 Funds shown from fiscal years 1968 to 1974 cover test activ ities  conducted under Deseret Test Center (DTC). Dugway 
Proving Grounds (DPG) was an installa tion  under DTC and its operation funds are included in the total  DTC costs. It  is not  
possible to identif y the DPG segment of any total  fiscal year cost for DTC.

2 Al l expenditures  of funds in support of development involved testing with simulants except 2 trials  conducted prior to 
the test morato rium.

Depa rtme nt  of th e Air  F orce, 
H eadquarters A ir F orce Sys tems  Command, 

Andrews A ir Force Base, D.C., March 15,1974- 
Subject : GAO review o f cost of chemical warfa re programs (your letter, Feb ru

ary  1974).
To:  Hea dqu arte rs USA F/RD P.

1. References :
w a. GAO let ter  dated December 10, 1973, to Secre tary of Defense reques ting

costs of chemical warfa re programs.
b. OASD aud it memorandum dated December 11, 1973, to Secre tary of the  

Air Force requesting information.
c. Headq uar ter USAF/ACG lette r date d December 14, 1973, appoin ting Ilead-

V quarters  USAF/RDM as OPR for GAO report.
d. Hea dquarte rs USA F/RD PA let ter  to AFSC/SDW  da ted Jan uary 4, 1974, r e

questing action be ini tia ted  to iden tify sources to insure timely response to 
DOD.

e. OASD le tte r to Secretary  of the Air Force dated Jan uary 10, 1974, identify
ing cost requ irements.

f. Hea dquarte rs USAF/RDP le tte r to AFSC/SD  dated Feb ruary 7, 1974, di
recting AFSC as lead command prepare GAO repo rt by March 15, 1974.

g. SDW message 281830ZJan. 74 to ADTC/ACBR, Su bje ct: GAO review of 
cost. [Request for  cost information.]

li. AMCRD-WB message 310800ZJan 74 to U.S. Army Armament Command/ 
AMSAR-RDX, Rock Island, IL and Test and Eva luation Command, TECOM, 
Aberdeen Proving Ground, MD, Subje ct: GAO review of cost. [Request for cost 
inform ation .]

i. AFLC/MMWM confidentia l message 012030ZFeb74 to AFSC/SD W, Subject : 
GAO Review. No cost figures available  at  AFLC.
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j. AFSC /SDW C message 041945ZFeb74 to ADTC/ACBR. Repor ting date extended to March 13,1974.
k. AMCRD-WB message 061300ZFeb74 to ARMCOM and TECOM, same subject. Repor ting date extended to March 13, 1974.
l. ADTC/ACB message 082030ZFeb 74 to AFSC/SDW, same subject. Record search  negative, no cost da ta available.
m. TECOM/AMSTE-CP-B le tte r to AMCRD-WB, same subject, dated Februa ry 12, 1974. CW testing costs liste d for fiscal year  1994 through fiscal year  1974.
n. STE DP- CP-B let ter  to AMCRD-WB, same subject, dated February 13, 1974. CW testi ng costs fo r years 1964-69.
o. AFSC/AC let ter  to SDW, same subject, March 12, 1974. Fire destruction of records.
2. Action was init iate d to provide  the  requested inform ation  in the  referenced lette rs, l.a . through l.f . However, i t was not possible to establish a c lear accurate aud it tra il for expenditures on chemical nerve agents  for the years p rior to 1964. This is due to records being retir ed, destroyed, or consolidated. Consolidation consisted of recording all chemical (CW, BW, and Defense) program funding as annual expe nditu res unde r a single program element  number, therefore making it  impossible to single out ne rve agent costs.
3. The following listed  USAF chemical test ing program costs rela ting  to  nerve agent an d/or  simulan t for nerve agen t systems financed by reimbursable orders  to Dugway Proving Ground were ob tained  from the C omptroller/D ugway Proving  Ground. These are  the only test ing costs that  have been identified separately from tota l R. & D. funding.

Funds  FundsFisca l year: (thousands) Fisca l yea r : (thousands)1964 ____________________
1965 ____________________
1966 ____________________

$253
44
42

1967
1968
1969

125
454

1
Dugway reports that  the funding costs listed above for  fiscal year 1964 th rough fiscal year 1969 were obtained from convenience sum mary documents reta ined  for year-end his tori al information. Since the accounting records from which the costs were obtained were destroyed in accordance with exist ing regu latory policies, the costs canno t be verified by aud it techniques, therefo re, it is presumed that  the d ata  obtained from the his torical documents a re  correct.4. The funding summary listed  below was complied from project file folders, histo rical  documents and convenience summary documents. Again, since the accounting records from which the costs prio r to fiscal year 1969 were obtained were des troyed in accordance with  existing regu latory policies or by accident , the costs canno t be verified by regular aud it techniques. From fiscal year 1953 to 1964, the lack of exising  documentation does not perm it separa ting  the nerve agent costs from tota l CB expe nditu res (offensive and defensive) . For  the years fiscal year 1964 to fiscal yea r 1969 th e funding shown represents the best information on chemical nerve agen t fund ing that  we have been able to retrieve. In columns which conta in no entr ies the  fund ing level is not known.

Chemical/biological/defense— total funding

Fisca l ye ar :
1953 __
1954 _
1955 __
1956 __
1957 __
1958 __

Total  
(millions) 
-  $5. 109 

7. 792 
4.522 
1.327 
1.020 
.090

Fisca l y ear:
1959
1960
1961
1962
1963 -

Total
(millions)

0
0
0

1.900 
_ 13.522

v



227

CHEMICAL NERVE AGENT (O NLY )-T OTA L FUNDING

R. & D. Test Production Total (m illion s)

Fiscal y ea r-
3.671 0.253 0 3.924

1965 ....................... ............................................ 4.782 .044 5.011 9.837
1966 ........................................... .. 7.829 .042 0 7.871
1967 ............................ ........................................ 7.415 .125 0 7.540

2.704 .454 0 3.158
1969 ............................... ................................. 2.663 .001

0
0 2.664

1970.....................................................- .............- ........... 0 0 0.
1971............................................................ . ................... 0 0 0 0
1972.................................................... ............. ............... 0 0 0 0
1973.................................................................................. 0 0 0 0

.005 0 0 .00 5

5. In summation, it  has not been possible to provide  an audit  tra il of all 
chemical warfare programs rela ting to chemical nerve agents. As noted in 
reference “o.” the  AFSC Comptroller’s Office (AC) retained,  retired, or destroyed 
official records according to AFM 12-50. The applicable official chemical warfa re 
program records were retir ed to the repository in St. Louis, Mo. Inquiry  at  St. 
Louis to suppo rt this funding review disclosed that  the files had been destroyed 
in the fire which occurred on July 13, 1973, in the National  Personnel Records 
Center, St. Louis, Mo. The funding information presented in paragraph  4 above, 
although the best available,  is not complete due to the difficulty of retri eving 
information from a var iety  of historical,  technical, but unofficial (non audit) 
sources. It  does represen t the best information obtain able by this headqu arte rs 
in fulfillment of the basic request for funding information on chemical war
fare  programs rela ting  to chemical nerve agents. References “g.” th rough “o.” in 
par agraph  1 document the information that  has been obtained.

W arren S. W oirol,
Colonel, USAF,

Director  of Armament, D CS/Systems
(Fo r the Commander).

COST DATA FOR MARINE CORPS TOXIC MUNITIONS • 

(Dollars in thousands!

Fiscal year Procurement Maintenance
Testing/

surveillance Totals

1956......................... ............... . ............... .............................. $1 ,618.3 0 0 $1,61 8.3
1960__________ ____________ _____ .......... ................... 0 0 1.8 1.8
1961 .................................................. 0 84.9 1.6 86 .5
1962.. ...................................................... 0 0 5.0 5.0
1963................... ....................................... _____ _______  4,10 5.6 0 6.0 4,11 1.6
1964...................................................... .............. ............. .. 2,1 61 .2 0 7.0 2,16 8.2
1965................................. ........... . ........... ..............................  0 0 5.8 5.8
1966 ........................................ 391.3 670 .6 6.5 1,068.4
1967............. ............................................ .............................. 559.1 0 0 559.1
1968________ __________ _________ ..............................  1,960.2 0 0 1,960.2
1969......................... ................................ .............................. 0 0 4.5 4.5
1970........................................................... .............................. 0 0 5.3 5.3
1971.......................................................... .............................. 0 0 11.5 11.5
1972................. ........................................ ______________  0 0 5.4 5.4
1973........................................ ................. .............................  0 0 15.6 15.6
1 9 7 4 .. .. ._____ . . . . . . . . . . . . ____ .............................. 0 0 11.7 11.7

* Data do not include costs of  standard fuzes, pro pel ling  charges, prim ers, etc. which are common fo r use w ith  both 
chemica l and conventional ar til le ry  pro jectiles . Fur ther , the  Department of the Arm y develops, stores, and per forms all  
disposal fo r the Marine Corps on a nonreimbursable  basis, and perform s all other functions liste d in par. 1 of the GAO 
let ter .
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COST DA TA FOR NAVY TO XIC/CH EM ICAL  WARFARE PROGRAMS 

A. PROCUREMENT, STORAGE, AN D SURVEILLAN CE 

[In  thousands of  do lla rs]

Procurem en t 
cost of 
nerve 

age nts  and 
mu ni tions  

containing  
nerve 

agents

Storage and 
su rvei llance 

cos t of 
chem ica l 

wa rfa re 
and bulk  
age nts at  

U.S. Arm y 
storage 

ac tiv iti es  >

Fiscal y e a r -
1962 ............................................................................................................
1963 ................................................................................................................1964 ........................................................................................................ “
1965 .................................................................................................
1966 .......................................................................................................................
1967 ..........................................................................................................................
1968 .....................................................................................................................
1969 .........................................................................................................................
1970 ................................................................................................................
1971 .....................................................................................................................
1972 ............................................................................................................
1973 ................................................................... ............................
1974.. .........................................................................................

1,167. 0 0 .0 1,1 67. 0
1,80 3.  8 31. 0 1, 8 34 .8
1,9 70. 3 47. 0 2,0 17.3
1,155. 9 32. 9 1,1 88. 8

830 .8 75 .0 90 5. 8
3,2 54.6 78 .0 4 ,0 32.6
1, 857. 3 135.0 1,9 92. 3

0 15 .0 15 .0
0 76. 8 76 .8
0 12 2.2 122.2
0 2 .4 2 .4
0 104.5 104.5
0 6 .0 6 .0

'  S torage and su rvei lla nc e cos ts are  fo r the  to ta l Navy st oc kp ile  in Arm y storage . Nerve  age nts and  mun itio ns  are es tim ate d to  account fo r ab ou t 50 pe rcen t of  th is  co st ; the o th er 50 pe rcen t is fo r othe r chem ica l wa rfa re mater ia l.

B. RESEARCH AND DEVELOPMEN T 

[In  m ill io ns  of  do llars)

Program

EDO a ero  14B ta n k .
Binary (G ).................
BIGEYE bina ry  (V ) ..
WETEYE (G ).............
Bina ry bo mblet  ( G ).  

To ta l..............

Fis ca l year—

1965 a nd prio r 1966 1967 1968

1.5 0 0 0
0 .5 .5 .5
0 2.1 2 .0 2 .3
0 .9 3 .9 3 .9 3
0 .5 .5 .5

1.5 4.0 3 3 .9 3 4 .2 3

*
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SU MM ARY OF NERVE GAS COSTS AS REPORTED BY THE DEPARTMENT OF DEFENSE

Item
Prio r to  fisca l 
ye ar 1964 65

Fiscal yea rs 
1964—73

Fiscal  yea rs 
1974 and 19 75 1 Total

R.D .T. & E.:
A rm y.................. .................................. $1 ,7 98 ,000 $7 5,41 1,00 0 $11,75 4,00 0 $88,  963, 000
A ir  Force............................................. _________ C ) 29 ,983 ,000 2 5,000 29, 9 88 ,000
Mar ine Co rps------------- ----------------- ..................  0 0 0 0
Na vy ........................... ....................... - .................. 1,500 ,0 00 12 ,190 ,000  . 13 ,6 90 ,000

T o ta l.................. .....................— ..................  3, 298, 000 117, 584,0 00 11 ,759 ,000 13 2, 64 1,00 0

Fac ili tie s:
A rm y........................................- .......... _________ 131 ,000, 000 7, 849, 000 3 19 ,300 ,000 158 ,14 9, 000
A ir  fo rc e ................. ......................... - ..................  0 0 0 0
Mar ine Co rps ----------- ------------------- ..................  0 0 0 0
Nav y...................................................... 0 0 0 0

T o ta l........................... ..................... 131,00 0,00 0 7, 849, 000 19 ,300 ,000 15 8,14 9,00 0

Pro cure m ent:4 A ll  se rv ice s............. . . 187,18 1,30 0 26 ,955 ,700 0 21 4,137,  000

T ra n spo rt a ti on :’
A r m y . . . ............................................... ..................  0 «4 ,1 90 , 000 0 4,1 90, 000
A ir  fo rc e .............................................. 0 0 0 . .
Mar ine Corp s................ ................... 0 0 0 . .
Navy ........................ ................. .......... .................. 0 0 0 . .

Tota l.................................................. .................. 0 4,190 ,0 00 0 4,1 90,0 00

Ope ratin g costs:
A rm y.................... .......... ............ ........ ..................  C ) i  15,190, 000 8 2,2 00, 000 17, 390 ,00 0
A ir  fo rc e ........................... ................. 0 0 0 0
Mar ine Co rps....... ................ ............ 99, 300 732, 200 J 11,70 0 843, 200
Navy ..........I ......................................... 31, 000 688, 800 2 6,0 00 725, 800

T o ta l. .............................................. .................. 130 ,30 0 16 ,611 ,000 2,217 ,7 00 18 ,95 9, 000

Grand to ta l. .................................... ..................  32 1,60 9,60 0 173 ,18 9, 700 33 ,2 76 ,700 52 8, 07 6,00 0

‘ No t fu rn ishe d.
1 Budgeted costs.
’  Fiscal year 1974 on ly.
» In clu des pr od uc tio n and advanced en ginee rin g costs fo r CAMDS.
« The  to ta l of  $214,137,000 represen ts the va lue  of the ex is tin g st oc kp ile  as o f Ma r. 15 ,1974. Proc urem en t f o r the pe rio d 

p rio r to fisc al year 1964 was comp ute d by su bt ra ct ing proc urem en t cos t fu rn ishe d fo r the fisc al years  196 4-73 pe rio d from 
the to ta l st oc kp ile  costs.  A brea ko ut  by  servic e was no t prov ide d by DOD.

«1st de st inat ion tra ns portat io n costs inclu de d in  pro cu re men t costs.
« Costs of mo vin g age nts fro m Ok inawa  to  Johnston Is land .
7 Es timate d and  actua l cos ts, see sec. A,  qu es tion 2. 
s Stora ge cos ts on ly , see enclosure 4, to  A rm y section.

•*
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A Glossary  of Terms

ACbA

An ac ro ny m  f o r  tn e  U .S . Arms C o n tr o l an d D isar m am en t Age nc y.

AGENT ORANGE

A 50-5 0  m ix tu re  o f  tn e  h e r b ic id e s  2 ,4 b  an d 2 ,4 ,5 T , compo un us  
d e s ig n e d  to  d e f o l i a t e  o r  k i l l  b ro ad  le a v e d  p l a n t s .  T h is  i s  tn e  
com pou nd u se d  so  e x te n s iv e ly  in  V ie tn am , an d w nic u  r a i s e d  th e  i s s u e  
o f  e x te n s iv e  an d perm anen t e c o lo g ic a l  dama ge as w e ll  as th e  p o te n 
t i a l  d a n g e r o f  b i r t n  d e f o r m i t i e s  in  hu m an s.  Se e th e  sum mary o f  tn e  
N a t io n a l  Academ y o f  S c ie n c e s  R e p o rt  in c lu d e d  i n  tn e  r e f e r e n c e  
m a te r i a l s  -  C o n g re s s io n a l R e co rd , F e b ru a ry  2 b , 19 74 , p p . S2 42 5- S2 44 2 
f o r  a d d i t i o n a l  in fo rm a t io n  on  th e  Academy r e p o r t .

ANTI-CHOLINESTERASE AGENTS

The c h e m ic a l w a r fa re  a g e n ts  known as n e rv e  a g e n ts  a r e  a n t i - c h o l i n -  
e s t e r a s e  a g e n ts . T hes e c n e m ic a ls  i n t e r f e r e  w it n  tn e  en zy m ati c  
a c t i v i t y  a t  th e  n e rv e -m u s c le  ju n c t io n  w her e th e  enz ym e c h o l in e s te r a s e  
i s  s e c r e te d .  I n t e r f e r e n c e  w it h  t n i s  a c t i v i t y  p ro d u ces  th e  c o n v u l
s io n s  an d p a r a l y s i s  l e a d in g  to  r a p id  d e a th .

BACTERIAL. TOa INS

T hes e a r e  e x tr e m e ly  p o is o n o u s  s u b s ta n c e s  e x c r e te d  by c e r t a i n  b a c t e r i a  
su cn  a s  C lo s tr id iu m  b o tu li n u m . B o tu li n u s  to x in  was one o f  th e  
b i o lo g i c a l  w a r fa re  a g e n ts  o f  g r e a t  i n t e r e s t  in  t h i s  c o u n try . T oxin s 
a r e  in c lu d e d  i n  th e  P r e s i d e n t 's  ban  on  b io l o g i c a l  w a r fa re  a g e n ts .
See  C o n g re s s io n a l R esea rc h  S e rv ic e  R e p o rt  71-3 7SP , p p . 23 -2 5 f o r  a 
summary o f th e  c o n tro v e rs y  r e l a t i n g  to  th e  P r e s i d e n t 's  f i n a l  d e c i 
s io n  to  in c lu d e  b a c t e r i a l  to x in s  among th e  b io l o g i c a l  w a r fa re  a g e n ts  
to  oe  d e s t ro y e d .

BINARY CHEMICAL MUNITION

Th e b in a ry  m u n it io n  d i f f e r s  fr om  a c o n v e n t io n a l  ch em ic a l w a r fa re  
m u n it io n  i n  t n a t  in s t e a d  o f  c o n ta in in g  a c tu a l  to x ic  (n e rv e  a g e n t)  
c h e m ic a l,  ti ie  b in a ry  i s  lo a d e d  w n il e  i n  s to r a g e  w it n  on e r e l a t i v e l y  
h a rm le ss  c h em ic a l w it n  a seco n d  i n g r e d i e n t  s t o r e d  s e p a r a te ly  an d 
lo a d e d  o n ly  when th e  m u n it io n  i s  to  be u se d . Th us tn e  te rm  " b in a r y "  
o r  two  p a r t  m u n it io n . A f te r  lo a d in g  th e  se cond  ch e m ic a l i n g r e d i e n t ,

(231)
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the firing of the munition initiates tne mixing of the two ingre
dients and the nerve agent is generated in flight to the target.
This arrangement does away with the hazard of storing a munition 
loaded with a toxic agent although there are more complicated 
logistics problems. See Congressional Research Service Publica
tion 74-21SP, pp. 32-36 for more information. The Army has announced 
that it is about to go into production of this chemical munition.
See also the March 25, 1974 New York. Times article provided in the 
reference package for an analysis of the binary by an international 
authority.

BIOLOGICAL WEAPONS CONVENTION - UNITED NATIONS

This is a convention negotiated by the Geneva Conferences of the 
Committee on Disarmament. The exact title is the Convention on tne 
Prohibition of the Development, Production, and Stockpiling of 
Bacteriological (Biological) and Toxin Weapons, and on their Destruc
tion. It was signed by President Nixon on April 10, 1972 and submitted to the Senate for advise and consent to ratification on August 10,
1972. No action has been taken in the Senate. A copy of the letter 
of transmittal and of the Convention is incluued in tne Congressional 
Research Service Report 72-264SP, pp. 40-53. The Convention nas 
already been ratified by a number of Nations. The U.S. has already 
destroyed its biological warfare stockpiles although the Convention 
has not been ratified in this country. Article IN. of tne Convention 
reaffirms the objective of effective prohibition of chemical weapons 
and contains an undertaking to continue negotiations with a view to 
reaching early agreement on effective measures to eliminate such 
weapons. Thus, ratification of the Biological Weapons Convention is 
associated with current negotiations at Geneva on a CW Convention as 
well as being indirectly related to policy decisions on tne Geneva 
Protocol of 1925.

CbR

This acronym is an older term often used to refer to chemical, 
biological and radiological warfare. Since the U.S. no longer has 
an offensive biological warfare program and little if any effort 
is expanded on offensive radiological warfare, the term is not used 
in current project references. Radiological warfare in this sense 
involves the deliberate use of radioactive agents and is separate 
from the subject of nuclear weapons - or nuclear warfare.
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CBW

T h is  a b b r e v ia t io n  r e f e r s  to  ch e m ic a l an d b i o l o g i c a i  w a r f a r e .
S in c e  1969,  wh en th e  P r e s id e n t  a u th o r iz e d  th e  d e s t r u c t i o n  o f  a l l  
b i o lo g i c a l  w a r fa re  w ea pons,  th e  D epart m en t o f  D efe nse  h as  p r e f e r r e d  
to  u se  th e  te rm in o lo g y : ch em ic a l w a r fa re  (CW) an d b i o lo g i c a l  
r e s e a r c h  -  th u s  a tt e m p tin g  to  em phasi ze  t h a t  a l l  b i o l o g i c a l  w a r fa re  
r e l a t e d  r e s e a r c h  i s  d e fe n se  o r i e n t e d .

CCD -  GENEVA

T h is  ac ro ny m  r e f e r s  to  th e  C o n fe re n ce  o f  th e  Com m it te e on  D is ar m am en t 
w hic h  h as be en  h e ld  f o r  th e  p a s t  s e v e r a l  y e a r s  a t  G en ev a.  T h is  
com m it te e d ev e lo p e d  an d th e  U.N . ap p ro ved  a b io l o g i c a l  We apo ns Con
v e n t io n .  C o n fe re n ces  a r e  c u r r e n t ly  b e in g  h e ld  in  an  a t te m p t to  
d ev e lo p  a C he m ic al  W ea po n^  C on v en ti o n  w hic h  w ou ld  r e s t r i c t  o r  p ro 
h i b i t  r e s e a r c h ,  d ev e lo p m en t,  t e s t i n g ,  e n g in e e r in g , p ro d u c t io n  an d 
s to c k p i l i n g  o f  ch em ic a l a g e n ts  o r  w ea pons.  Th e C o n fe re n ce  h as mad e 
v e ry  l i t t l e  p r o g re s s  b ec a u se  o f  tn e  g r e a t  d i f f i c u l t y  i n  r e a c h in g  
ag re em en t on  th e  i s s u e  o f  v e r i f i c a t i o n .  See  pag es 17 -1 9 o f  th e  
C o n g re s s io n a l R e sea rc h  S e rv ic e  R e p o rt  74- 21 SP.

CACODYL!C ACID

One o f  th e  h e r b ic id e s  u se d  in  V ie tn am . Use d f o r  r a p id  d e f o l i a t i o n  
an d d e s t r u c t i o n  o f r i c e  f i e l d s .

CONFERENCE OF THE COMMITTEE ON DISARMAMENT -  GENEVA

In  1960,  a  T en -N a ti o n  Com m it te e on  D is ar m  m en t was fo rm ed . T h is  
com m it te e was r e p la c e d  i n  1961  by  an  E ig h te e n  N a ti o n  C om m it te e l a t e r  
e n la rg e d  i n  196 9 to  26 N a t io n s . M eeti ngs a r e  h e ld  a t  G en ev a,  u s u a l ly  
w it h  s p r in g  an d summer  s e s s io n s .  F ra n ce  i s  n o t p a r t i c i p a t i n g .  T h is  
Com m it tee d is c u s s e s  th e  p r o h i b i t i o n  o f  CBW as  w e l l  a s  g e n e ra l  d i s -  
armem en t ( e x c lu d in g  th e  SALT t a l k s  bet w eeu  th e  U .S . an d U .S .S .R .) .  
Ann ua l r e p o r t s  a re  s u b m it te d  to  th e  U.N.  G e n e ra l A ss em bly . From 
th e s e  r e p o r t s  r e s o l u t i o n s  may be  fo rm u la te d . Two r e c e n t  ke y a c t io n s  
w er e R e s o lu t io n  2603A (a a IV ) w her eb y a v o te  o f  80  to  3 , th e  U.N.  
i n d ic a te d  t h a t  i t  was t h e i r  o p in io n  t h a t  h e r b ic id e s  an d r i o t  a g e n ts  
w er e in c lu d e d  i n  th e  Gen ev a P ro to c o l  ( th e  U .S .,  A u s t r a l i a ,  an d P o r
tu g a l  v o te d  a g a in s t  th e  r e s o lu t i o n  w it h  3 6  N a ti o n s  a b s t a i n in g ) ;  an d 
th e  r e c e n t ly  a c c e p te d  U.N . C o n v e n ti o n  on  B io lo g ic a l  W ea po ns . See  
a l s o  CCD. The  C o n fe re n ce  has d e v o te d  c o n s id e ra b le  ti m e to  th e  p ro b le m  
o f  a C onv en ti o n  on  C hem ic al  Weapons an d s e v e r a l  N a ti o n s  hav e made 
t r e a t y  p r o p o s a ls . To t h i s  d a t e ,  tn e  U .S . has n o t made a s p e c i f i c  
p r o p o s a l , i n s i s t i n g  i n s te a d  t h a t  th e  i s s u e  o f  v e r i f i c a t i o n  m ust  be  
r e s o lv e d  b e fo re  t r e a t i e s  ca n  be  d is c u s s e d .



234

cs

The co de name f o r  a r i o t  c o n t r o l  a g e n t u se d  v e ry  com mon ly in  c i v i l  
d i s tu r b a n c e s  an d on e o f  th e  c h e m ic a l a g e n ts  u se d  in  V ie tn am . CS 
i s  now b e in g  su p p le m en te d  by  a n o th e r  s ta n d a rd  r i o t  a g e n t know n as  
CR. An o ld e r  r i o t  a g e n t ,  co de -n am ed  CN, i s  no  lo n g e r  b e in g  u se d  as 
e x t e n s iv e ly .  A l l  o f  th e s e  a g e n ts  p ro d u ce  t e a r i n g ,  s a l i v a t i o n ,  p a in , 
an d a ch o k in g  s e n s a t i o n .  A lt h o u g h  g e n e r a l ly  n o te d  to  be  n o n - l e t h a l ,  
th e r e  h as b een  co n ce rn  e x p re s s e d  a b o u t p o s s ib le  more s e r io u s  s id e  
e f f e c t s  on  c h i ld r e n ,  o ld e r  i n d i v i d u a l s ,  th o s e  s u f f e r i n g  fr om  r e s p i r 
a to r y  d i s e a s e s ,  an d th e  p o s s i b i l i t y  o f  som e c a r c in o g e n ic  e f f e c t s .

CW

An ac ro ny m  f o r  ch em ic a l w a r f a r e .  The U .S . Army e x c lu d e s  sm ok e,  f la m e , 
an d i n c e n d ia r i e s  fr om  t h i s  c a te g o r y . Mo re r e c e n t l y ,  th e  P re s id e n t  
h as e n d o rse d  a vi ew  i n  c o n n e c ti o n  w it h  tn e  G en ev a P ro to c o l  w hi ch  
e x c lu d e s  th e  c h e m ic a ls  know n as h e r b ic id e s  o r  r i o t  c o n t r o l  a g e n ts  
fr om  th e  a g e n ts  d e f in e d  a s  c h e m ic a l w a r fa re  a g e n ts . I n c a p a c i t a t i n g  
as w e l l  a s l e t h a l  a g e n ts  a r e  in c lu d e d  i n  ch em ic a l w a r fa re  sy s te m s .

DDR & E

D ir e c to r  o f  D ef en se  R esea rc h  an d E n g in e e r in g . W it h in  t h i s  D i r e c to r a te ,  
th e  O f f ic e  o f  th e  A s s i s t a n t  D i r e c to r  f o r  E n v ir o n m en ta l an d L if e  
S c ie n c e s  h as  th e  r e s p o n s i b i l i t y  f o r  c o o r d in a t in g  a l l  o f  th e  Armed 
S e rv ic e s  r e s e a r c h ,  d ev e lo p m en t,  t e s t  an d e n g in e e r in g  p r o j e c t s  on 
ch em ic a l w a r fa re  an d b i o l o g i c a l  r e s e a r c h  on  d e fe n s e  a g a in s t  b io lo 
g i c a l  w a r fa re  a g e n ts .

DEFOLIANTS

T hes e a r e  ch em ic a l h e r b ic id e s  w hic h  a r e  use d  to  ca u se  p re m a tu re  
l e a f  f a l l  th u s  e l im in a t in g  co n cea lm en t f o r  g u e r r i l l a  o r  o th e r  f o r c e s .  
T h is  u se  o f  h e r b ic id e s  wa s a m ajo r o b je c t iv e  in  V ie tn am .

DESERET TEST CENTER AND DUGWAY PROVING GROUND

T h is  i s  th e  U .S . Arm y’ s m ajo r ch em ic a l w a r fa re  t e s t  c e n t e r ,  lo c a te d  
n e a r  S a l t  Lak e C i ty ,  U ta h . Op en a i r  t e s t i n g  o f  ch em ic a l w ea pons,  
w it h  b o th  s im i l a n t s  an d to x ic  a g e n ts  (when  ap pro ved) i s  cond u c te d  
a t  t h i s  c e n t e r .  T e s ts  o f  d e fe n s e  sy s te m s a r e  a l s o  c a r r i e d  o u t a t  
t h i s  c e n t e r .  A l l  o f  th e  Arm ed S e rv ic e s  hav e a c c e s s  to  th e  u se  o f  
t h i s  f a c i l i t y .
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DETERRENCE

W ith r e g a rd  to  CW w ea pons,  t h i s  te rm  i s  u se d  to  r e f e r  to  th e  m i l i 
ta r y  j u s t i f i c a t i o n  f o r  th e  m a in te n a n c e  o f  s t o c k p i l e s .  The p o s i t i o n  
has bee n  ta k e n  t h a t  i t  i s  n e c e s s a ry  f o r  th e  U n it e d  S t a t e s  to  hav e a 
s t o c k p i l e  o f  CW m u n it io n s  so  t h a t  an y o th e r  n a t io n  w i l l  be  d e te r r e d  
fr om  th e  i n i t i a t i o n  o f  CW in  a war  by  th e  t h r e a t  o f  r e t a l i a t i o n  " i n  
k in d "  by  th e  U n it e d  S t a t e s .

2 ,4  D -  2 ,4 ,5  T

See  A ge nt  O ra n g e . T hes e a r e  h e r b ic id e s  once  u se d  e x te n s iv e ly  in  
a g r i c u l t u r e  i n  t h i s  c o u n try . In  a 50-5 0  m ix tu re  c a l l e d  A ge nt  O ra n g e , 
th e s e  compo un ds  w er e u se d  in  V ie tn am . See  C o n g re s s io n a l R e se arc h  
S e rv ic e  R e p o rt  7O-3U3SP fo r  mo re t e c h n ic a l  in fo rm a t io n  on  th e s e  
c h e m ic a ls .

EDGEWOUD ARSENAL

Th e U .S . Army ’ s m ajo r ch e m ic a l w a r fa re  r e s e a r c h  la b o r a to ry  i s  lo c a te d  
a t  t h i s  a r s e n a l  n e a r  B a lt im o re , M ary la nd .

FT . DETRICK, MARYLAND

T h is  U .S . Array f a c i l i t y ,  l o c a te d  in  F r e d e r ic k ,  M ary la n d , was th e  
s i t e  o f  a l l  b i o l o g i c a l  w a r fa re  r e s e a r c n .  The f a c i l i t y  has  been  
c o n v e r te d  to  c a n c e r  r e s e a r c h  an d e x c e p t f o r  som e Army an d Navy d e fe n s e  
r e l a t e d  wor x on  b i o l o g i c a l  p ro b le m s, i s  now e s s e n t i a l l y  a c o n t r a c to r  
o p e ra te d  f a c i l i t y  d i r e c t e d  by  th e  N a t io n a l  C ance r I n s t i t u t e .  The 
D epart m en t o f  A g r ic u l tu r e  a l s o  c o n d u c ts  a l im i te d  am ou nt  o f p l a n t  
r e s e a r c h .  See  C o n g re s s io n a l R e se arc h  S e rv ic e  R e p o rt  72 -2 64SP, 
pp . 15 -1 7 f o r  mor e d e t a i l s  on  th e  c o n v e rs io n  o f  b o th  th e  F o r t  D e tr ic k  
an d P in e  B lu f f  b io l o g i c a l  w a r fa re  f a c i l i t i e s .

GB

The co de  name f o r  on e o f  th e  U .S . Army’ s n e rv e  a g e n ts . Se e a ls o  
VX an d th e  a r t i c l e  by  M at thew  M ese ls on  p ro v id e d  i n  th e  r e f e r e n c e  
m a t e r i a l s ,  p . 18 . Gb i s  more v o l a t i l e  th a n  VX an d i s  g e n e r a l ly  
e n c o u n te re d  a s  a g a s .
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GENEVA PROTOCOL OF 1925

T h is  i s  a t r e a t y  in te n d e d  to  " p r o h i b i t  th e  u se  in  war  o f  a s p n y x ia t in g , 
p o is o n o u s  o r  o th e r  g a s e s , an d o f  b a c t e r i o l o g i c a l  M etho ds  o f  w a r f a r e ."
A copy  o f  th e  P ro to c o l , to g e tn e r  w it h  P r e s id e n t  N ix on’ s l e t t e r  o f  
t r a n s m i t t a l  may be fo un d in  th e  C o n g re s s io n a l R esea rc h  S e rv ic e  
R e p o rt  71-3 7SP , pp . 3 4 -4 2 . Abo ut  100 N a ti o n s  have  r a t i f i e d  t h i s  
P r o to c o l .  Th e U .S . has  n o t  -  th e  P ro to c o l  h a s  s t i l l  n o t bee n r e p o r te d  
o u t o f  th e  S e n a te  F o re ig n  R e la ti o n s  C om m it te e b ecau se  o f d is a g re e m e n t 
c o n c e rn in g  th e  P r e s i d e n t ’ s e x c lu s io n  o f  h e r b ic id e s  an d r i o t  c o n t r o l  «
a g e n ts  fr om  th e  P r o to c o l .  A p ro -c o n  d is c u s s io n  o f  t h i s  l a t t e r  i s s u e  
may be ex am in ed  in  th e  C o n g re s s io n a l R e sea rc h  S e rv ic e  R eport  72- 26 4SP, 
pp . 9 -1 1 .

•
HERBICIDES

T h is  i s  a te rm  u se d  to  r e f e r  to  a gro up  o f  cn e m ic a l a g e n ts  w hic h  
a r e  u se d  to  d e s t ro y  o r  o th e rw is e  a d v e r s e ly  a f f e c t  th e  gro w th  o f  
p l a n t s .  D e f o l i a t i o n ,  f o r  ex am ple , i s  a n o th e r  e f f e c t  o f  c e r t a i n  
h e r b i c id e s .  S e v e ra l  o f  th e  compo un ds  w er e u se d  in  tr em en dous 
q u a n t i t i e s  i n  V ie tn am  c a u s in g  c o n s id e ra b le  c o n tro v e rs y  o v e r w h e th e r 
th e  U n it e d  S ta te s  wa s c o n d u c ti n g  ch e m ic a l w a r fa re  in  t h a t  w ar.  By 
d e f in in g  h e r b ic id e s  as  n o t in c lu d e d  u n d er th e  Gen ev a P ro to c o l  o f  
1925,  th e  P r e s id e n t  s im u lta n e o u s ly  has  im p li e d  t h a t  th e  u se  o f 
h e r b ic id e s  in  V ie tn am  d id  n o t c o n s t i t u t e  " c h e m ic a l w a r fa re " . One 
h e r b ic id e  o f  p a r t i c u l a r  i n t e r e s t ,  2 ,4 ,5 T , c r e a te d  c o n s id e ra b le  co n
tro v e rs y  a s  b e in g  s u s p e c te d  o f  c a u s in g  b i r t h  a b n o r m a l i t i e s . Th e 
N a t io n a l  Academ y o f  S c ie n c e s  has j u s t  com p le te d  a s tu d y  o f th e  e f f e c t  
o f  h e r b ic id e s  in  V ie tn am . Se e C o n g re s s io n a l R ese arc h  S e rv ic e  R ep o rt  
70 -303 SP  f o r  mor e d e t a i l s .  See  C o n g re s s io n a l R e sea rc h  S e rv ic e  
R e p o rt  71-2 61SP , pp . 23 -2 5 f o r  a  p ro -c o n  a n a ly s i s  o f  e x c lu d in g  
h e r b ic id e s  from  th e  P r o to c o l .  Th e C o n g re s s io n a l R eco rd , F e b ru a ry  2b ,
19 74 , p p . S2425-S 2442, p ro v id e d  w it h  th e  r e f e r e n c e  m a t e r i a l s ,  in c lu d e s  
a summary o f  th e  r e p o r t  on h e r b ic id e s  w it h  a  fo rw a rd in g  l e t t e r  from  
th e  D epar tm en t o f  D efe n se .

INCAPACITATING CHEMICAL AGENTS

The l i n e  o f  d i s t i n c t i o n  bet w ee n  i n c a p a c i t a t i n g  ch em ic a l a g e n ts  and
r i o t  c o n t r o l  a g e n ts  i s  on e g e n e r a l ly  dr aw n on  th e  b a s i s  o f  th e
d u r a t io n  o f  e f f e c t s .  I n c a p a c i t a t i n g  a g e n ts  hav e bee n  d e f in e d  b y  *
th e  U .S . Army as "an  a g e n t t h a t  p ro d u c e s  te m pora ry  p h y s io lo g ic a l
o r  m e n ta l e f f e c t s ,  o r  b o th , w hic h  w i l l  r e n d e r  i n d iv id u a l s  in c a p a b le
o f  c o n c e r te d  e f f o r t  i n  th e  p e rf o rm an ce  o f  t h e i r  a s s ig n e d  d u t i e s . "
T h is  d e f i n i t i o n  ca n  be  c o n t r a s te d  w it h  th e  U .S . Army d e f i n i t i o n  o f  ■»
a r i o t  c o n t r o l  a g e n t as  "a n  a g e n t t h a t  p ro d u c e s  o n ly  a te m pora ry  
i r r i t a t i n g  o r  i n c a p a c i t a t i n g  e f f e c t  wn en u se d  i n  f i e l d  c o n c e n tr a 
t i o n s . "  Se e a ls o  r i o t  c o n t r o l  a g e n t i n  t h i s  g lo s s a r y  f o r  a d e f i n i 
t io n  p ro v id e d  by  th e  S e c re ta ry  o f  S t a t e  d u r in g  h e a r in g s  on  th e  
Gen ev a P ro to c o l .



237

JUtniSTON ISLAND

A s to r a g e  s i t e  in  th e  P a c i f i c ,  ab o u t 715  m ile s  SW o f  H o n o lu lu . 
N er ve  a g e n t m u n it io n s  an d b u lk  q u a n t i t i e s  o f  th e  H e rb ic id e  A ge nt  
O ra nge  a r e  s to r e d  on  t h i s  i s l a n d  a s  a r e  o t i ie r  m u n i t io n s . West  
Germany  i s  a l s o  know n to  hav e s t o c k p i l e s  o f  U .S . n e rv e  a g e n t 
m u n i t io n s .

LIMITED RETALIATION

One o f  th e  a rg um en ts  f o r  tn e  r e t e n t i o n  o f  a c n e m ic a l w a r fa re  
r e t a l i a t o r y  c a p a b i l i t y  i s ,  in  tn e  w or ds  o f  th e  H on o ra b le  Jo n n  
0 . M ar sh , J r . ,  A s s i s t a n t  S e c r e ta r y  o f  D e fe n se , " i t  p ro v id e s  tn e  
P r e s id e n t  an  o p t io n  o f  l im i te d  r e t a l i a t i o n  be lo w  th e  n u c le a r  
th r e s h o ld  in  tn e  e v e n t cn e m ic a l w ea po ns  w er e u se d  a g a in s t  U .S . 
f o r c e s . "  H e a r in g s , Arm ed S e r v ic e s  C om m it te e,  H .A .S .C . Ho.  93 -2 D , 
O c to b e r 3 , 19 73 . p . 12 .

N DC

An ac ro ny m  use d  to  r e f e r  to  n u c l e a r ,  cn em ic a l an d b io l o g i c a l  
w a r f a r e . S in c e  th e  U .S . no  lo n g e r  has an  o f f e n s iv e  b io l o g i c a l  
w a r fa re  p ro g ra m , th e  te rm  i s  u se d  o n ly  i n f r e q u e n t ly .  F o re ig n  
l i t e r a t u r e  f r e q u e n t ly  u s e s  t h i s  ac ro ny m  in  d is c u s s io n s  o f  "w ea po ns  
o f mas s d e s t r u c t i o n . "

NERVE AGENTS

T nes e a r e  c o l o r l e s s ,  o d o r le s s  o rg a n o p h o sp h a te s  w hic h  may e n te r  th e  
bo dy  e i t h e r  th ro u g h  i n h a l a t i o n  ( i n  a g aseo u s  fo rm ) o r  th ro u g h  
a b s o rp t io n  tn ro u g h  th e  s k in .  Th ey  a c t  by  i n t e r f e r i n g  w it n  th e  
t r a n s m is s io n  o f n e rv e  im p u ls e s  to  m usc le s an d r a p id  d e a th  fr om  
c o n v u ls io n s  an d r e s p i r a t o r y  p a r a l y s i s  can  o c c u r . Th e two  s ta n d a rd  
U .S . a g e n ts  a r e  Gh an d VX. GD i s  more v o l a t i l e  th a n  VX; VX i s  
more t o x i c .  Se e tn e  S c i e n t i f i c  A m er ic an  a r t i c l e  by  M at thew  
M ese ls on  f o r  more d e t a i l .  T hes e n e rv e  a g e n ts  a r e  in  U .S . s t o c k p i l e s  
i n  b u lk  s to r a g e  c o n ta in e r s ,  a r t i l l e r y  s h e l l s ,  b o m u ie ts , s p ra y  ta n k s  
an d o th e r  m u n it io n s .

FIRST  USE"

Tiie U n it e d  S t a t e s  p u b l i c ly  s t a t e d  GW p o l ic y  i s  t i i a t  t h i s  c o u n tr y  
w i l l  n o t be  tn e  f i r s t  to  u se  GW w ea po ns  in  a war  b u t t h a t  we 
r e s e r v e  th e  r i g h t  to  r e t a l i a t e  in  k in d  i f  a t t a c k e d  w ith  c h e m ic a l 
wea po ns  by an y o th e r  n a t i o n .
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OPERATION RED HAT

T h is  i s  tn e  co de name a s s ig n e d  to  th e  p r o j e c t  f o r  th e  r e lo c a t i o n  
o f  n e rv e  a g e n ts  fr om  s to c k p i l e s  on  Okina wa to  J o h n s to n  I s la n d  in  
th e  P a c i f i c .  Tn e p r o j e c t  i s  c o m p le te .

OkGAHOPuOSPuOROuS COiIPOUr DS

A c l a s s  o f  o rg a n ic  c h e m ic a ls  to  w hic n  tn e  c h e m ic a l w a r fa re  n e rv e  
a g e n ts  b e lo n g . Se e Gii an d Va  f o r  a d d i t i o n a l  in fo rm a t io n . T h is  
same c l a s s  o f  g e n e r a l  comp ounds in c lu d e s  c e r t a i n  i n s e c t i c id e s  su ch  
a s  p a r a tn io n  an d m a la tn io n  -  among th e  mo re to x ic  to  hum ans  o f  tn e  
l a r g e  g ro up  o f  i n s e c t i c i d e s .

PICLORAM

One o f  tn e  h e r b ic id e s  u se d  i n  V ie tn am . U s e fu l f o r  d e s t ro y in g  
woo dy p l a n t s  an a dee p ro o te d  p e r e n n ia l  w ee ds.

P IN E  BLU FF AR SENA L, ARKAI'iSAS

The Army a r s e n a l  a t  t h i s  s i t e  (n e a r  L i t t l e  Rock .) nas  bee n d e s ig n a te d  
a s  th e  p ro b a b le  l o c a t i o n  o f  th e  p ro d u c t io n  f a c i l i t y  f o r  th e  b in a ry  
a r t i l l e r y  s n e l l  w hic n  th e  Army p ro p o se s  to  m a n u fa c tu re . Com mer cial  
c o n t r a c to r s  wou ld  p ro v id e  th e  se cond  ch e m ic a l i n g r e d ie n t  to  be  
ad ded  to  th e  m u n it io n  up on  a c tu a l  u s e . A s e c t i o n  o f  P in e  B lu f f  
na u bee n u se d  f o r  th e  b io lo g i c a l  w a r fa re  p ro d u c t io n  b u t t h i s  s e c t i o n  
was  tu rn e d  o v e r to  tn e  Foou  an d Drug A d m in is t r a t io n  an d i s  now u e in g  
u se d  as  th e  n a t i o n a l  C e n te r  f o r  T o x ic o lo g ic a l  R e sea rc h  (NCTk i s  
s e p a r a te  from  th e  P in e  B lu f f  A r s e n a l ) .

PR O JE C T EAGLE

The co de name f o r  th e  d i s p o s a l  o f  cn e m ic a l a g e n t m u st a rd  and tn e  
n e rv e  a g e n ts  m u n it io n s  a t  Rocky M ounta in  A r s e n a l , D en ver .

PROTOCOL,

When t h i s  te rm  i s  u s e d , i t  g e n e r a l ly  n as  r e f e r e n c e  to  th e  Ge neva  
P ro to c o l  o f  19 25  -  a t r e a t y  on  th e  p r o h i b i t i o n  o f  tn e  u se  in  wa r 
o f  cn e m ic a l an d b io lo g i c a l  w a r fa re  a g e n t s . I t  sn o u ld  be  n o te d
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t h a t  a n o th e r  t r e a t y ,  a l s o  b e f o re  th e  S e n a te  F o re ig n  R e la ti o n s  
Com m it te e f o r  a d v ic e  an d c o n s e n t to  r a t i f i c a t i o n ,  i s  know n as  th e  
BW C onv en ti o n  -  o r  a mor e c o u p re n e n s iv e  p r o h ib i t i o n  o f  r e s e a r c n ,  
d ev e lo p m en t,  p ro d u c t io n  an d s to c k p i l e s  o f b io l o g i c a l  w ea po ns.

RuT  & E

T h is  ac ro ny m  s ta n d s  f o r  r e s e a r c n ,  d ev e lo p m en t,  t e s t ,  an d e n g in e e r in g  -  
th e  p r o j e c t  p h a se s  th ro u g h  w hic h  a we ap on  p a s s e s  b e fo re  r e a c n in g  
p r o d u c t io n . Th e b in a ry  ch e m ic a l a r t i l l e r y  s h e l l  now n e a r  p ro d u c ti o n  
i s  i n  t e s t  an d e n g in e e r in g . O th e r  m u n it io n  ty p e s  an d new c h em ic a l 
a g e n ts  a r e  in  v a r io u s  o th e r  p h a s e s  o f d ev e lo p m en t.  P r o j e c t  l i s t i n g s  
f o r  FY 73 a r e  fo und in  C o n g re s s io n a l R e se a rc h  S e rv ic e  R e p o rt  
72-2 64SP , pp . 21-2 8  an d in  th e  co py  o f th e  c o n g r e s s io n a l  R ec ord  f o r  
M arch  11 , 19 74 , pp . S3 33 3- S3 34 E p ro v id e d  i n  tn e  r e f e r e n c e  m a t e r i a l s .

RETALIATORY POLICY

The U n it e d  S t a t e s  n as e n u n c ia te d  a p o l i c y ,  by P r e s id e n t  R o o s e v e lt  
a s  w e l l  as by  P r e s id e n t  n ix o n , t h a t  th e  b .S . w i l l  n o t  i n i t i a t e  
th e  u se  o f  ch em ic a l wea po ns  i n  war  b u t t h a t  t h i s  c o u n tr y  r e s e r v e s  
th e  r i g h t  to  r e t a l i a t e  w it h  CW i f  a t ta c k e d  by an y o th e r  R a ti o n  w it h  
th e s e  ty p e s  o f  w ea po ns .

RIOT CONTROL AGENTS

A d e f i n i t i o n  o f f e r e d  by S e c r e ta r y  R ogers  d u r in g  th e  f i r s t  S e n a te  
h e a r in g s  on  th e  Gen ev a P ro to c o l  o f  192 5 w as : " r i o t  c o n t r o l  a g e n ts  
a r e  th o s e  o f  a ty p e  w hic h  a r e  w id e ly  u se d  by govern m en ts  f o r  law 
e n fo rc e m e n t p u rp o s e s , b e c a u se  in  a l l  b u t  th e  m os t u n u su a l c ir cu m 
s t a n c e s ,  th ey  p ro d u ce  t r a n s i e n t  e f f e c t s  t h a t  d is a p p e a r  w i th in  
m in u te s  a f t e r  re m oval  fr om  e x p o s u re ."  Tne e x te n s iv e  u se  o f  th e  
r i o t  c o n t r o l  a g e n t know n as CS in  V ie tn am  p ro duced  th e  c h a rg e  by  
many o b s e rv e r s  t h a t  th e  U ,S . wa s c o n d u c ti n g  c h em ic a l w a r fa re  i n  
V ie tn am . The P r e s id e n t  n as in d i c a t e d  t h a t  r i o t  c o n t r o l  a g e n ts  a r e  
n o t  in c lu d e d  i n  tn e  Gen ev a P ro to c o l  o f  192 5 th u s  em p h as iz in g  t h a t  
tn ey  a r e  n o t  ch em ic a l w a r fa re  a g e n ts  r e g u la te d  by th e  P r o to c o l .
See  C o n g re s s io n a l R e sea rc h  S e r v ic e  R e p o rt  7 1 -2 b lS P , p p . 23-2 5 fo r  
a p ro -c o n  a n a ly s i s  o f  e x c lu d in g  r i o t  c o n t r o l  a g e n ts  fr om  tn e  P ro 
t o c o l .

STORAGE SITES -CHEMICAL AGENTS

A cco rd in g  to  s ta te m e n ts  by  tn e  S e c r e ta r y  o f  th e  Army , th e r e  a re  
c h em ic a l a g e n ts  an d m u n it io n s  in  s to r a g e  i n  th e  S t a t e s  o f  A la oa m a,  
K en tu cky , C o lo ra d o , U ta h , O re gon , M a ry la n d , I n d ia n a , an d A rk a n sa s , 
a s  w e l l  as  o v e rse a s  a t  J o h n s to n  I s l a n d  an d in  German y.  Th e a g e n ts  
a r e  o f  th r e e  ty p e s : (1 ) WWI m u s ta rd , (2 ) GE, an d (3 ) VX. F i l l e d

33 -7 49  0 — 74 17
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munitions include artillery shells, rockets, land mines, anu 
rocket warheads.

TERATOGENIC

Tnis is a term used to refer to birtn uefects. in tue context 
of chemical warfare, tne nerbicide 2,4,5T used in Vietnam, is 
suspected of being a teratogen. As a minimum, a contaminant 
known as dioxin, found in 2,4,51’ is establisned as a teratogen 
in certain animal species.

T RANSPORTABll DISPOSAL SYSTEM

The b.S. Army is developing a multipurpose transportable system 
for the destruction of obsolescent cnemical munitions. Tnis 
system is being developed in order to permit destruction on site 
ratner than moving surplus toxic munitions from one site to another.

VX

Tne code name for one of tne b.S. Army's cnemical warfare nerve 
agents. See also GB and the article by Mattnew lleselson provided 
in the reference materials, pp. IB-19. VX is less volatile than 
GB, thus is more persistent and can contaminate in liquid as well 
as gaseous form. VX also is more toxic than GB.

VERIFICATION - CHEMICAL DISARMAMENT

A major obstacle to the development of a CW arms control treaty
which would restrict or eliminate ROT & E as well as production
and stockpiling is the difficulty in securing agreement on acceptable
techniques to insure compliance with a treaty. Three approacnes
seem possible: technical inspection (on-site); economic monitoring
(study of the flow of raw and intermediate materials whicn coulu
be used to make chemical warfare materials); and intelligence
activity. It now appears that some combination of all of tnese
techniques may be requireu. There is no agreement on any tecnnique
as yet - and there is great resistance to tne most reliable »tecnnique - on-site inspections.
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"W EAPONS OF MASS DESTRUCTION"

S o v ie t t r a i n in g  i s  g e n e r a l ly  d i r e c t e d  to w ar d  th e  e n t i r e  co m pl ex  
o f n u c l e a r ,  ch em ic a l an d b io l o g i c a l  w a r f a r e . S in c e  so  much of 
th e  d e fe n s e  eq u ip m en t an d t r a i n in g  i s  s i m i l a r  f o r  a l l  th r e e  we ap on  
sy s te m s , i t  i s  f r e q u e n t ly  d i f f i c u l t  to  p r e c i s e l y  i d e n t i f y  w hi ch  
wea po n sy s te m  th e  S o v ie ts  may be  r e f e r r i n g  to  i n  t h e i r  t a c t i c a l  
t r a i n i n g .  S o v ie t  te rm in o lo g y  r e f e r s  to  a l l  th r e e  w ea po ns  sy s te m s , 
c h e m ic a l,  b i o l o g i c a l ,  an d n u c le a r  as "w ea po ns  o f  mas s d e s t r u c t i o n .

■

*



Study E ntitle d “A V accine Again st O rganophosphorus 
P oisoning ,” 1 Apr il  1972

Ludwig A. Sternberger, V an M. Sim , W illiam G. Kavanagh, J ohn J. Cuculis,
Howard G. M eyer, D avid E. Lenz, and D ennis  M. Hinton, B iomedical Labora
tory, Edgewood Arsenal, M aryland

Effectiveness of a vaccine against  organophospho rus poisoning requires th at  it  
evoke qua ntit ies of antibo dies specific for  the  agent. Imp orta ntly  the  averag e 
specific binding affinity per antibody molecule must be high to insu re th at  the 
poisonous agent binds with  the antibody more rapid ly tha n with  the norma l 
target  of poisoning, namely cholinesterase.

A foreign molecule, when injected, will be recognized selectively by a few 
lymphoid cells possessing on the ir surface specific antig en recognizing units.  
Some of these specific lymphoid cells in fu rth er  processes elaborate information 
th at  will tell other cells whe ther  to produce specific antibo dies or suppress the 
formation of specific antibody. If the former occurs we say our injecte d molecule 
is immunogenic; if the la tte r occurs we say it is tolerogenic. To produce a good 
vaccine aga inst organoph osphorus poisoning we had to modify the organophos- 
phonate molecule to make it more immunogenic tha n tolerogenic. We used fun da
mental infor mation init iate d by other immunologists many years  ago and per 
fected more recently  in severa l labo rato ries  (1 ).  Two thing s are  necessary. The 
first is to increas e the molecula r size of the specific antigen, organophosphorus. 
This  is accomplished by coupling it covalent ly to a large  molecule such as a 
protein which we will call “car rie r.” The second requirem ent is the  use of a 
protein car rie r which in itse lf embodies antig enic ity in excess of tolerogenicity. 
After many years of tri al  we have now selected the prote in carri er as well 
as the system for conjug ation of agent to car rie r which yields large  amounts of 
antibodies with highly binding affinity in every anim al injec ted and which con
sequently prote cts every anim al aga inst  exposure to the  agent. We will discuss 
only th is system.

The agen t is the  organopliosphonate  E600  (pa ran itro phe nyl die thy lph osp hate). 
Its  formula is in the uppe r right hand corner of figure 1. To make an antigen 
the agen t is coupled to a protein. To this  end the nitr o group is reduced to the 
amine resu lting  in a nontoxic  compound. Among the  various choices f or coupling 
with amine to prote in the  only one th at  gave a regularly  good antig en was 
diazo tizatio n followed by coupling into prote in tyro sine  at  rat ios  of 3 to 15 
molecules of agent per 150,000  molecu lar weight uni ts of protein.  The only regu
larly effective protein carriers  have been purified lobs ter hemocyanine and ag
gregated bovine gamma globulin, each having a molecular weigh t in excess of 
4 million.

The antig en or vaccine so produced (table  I ) was given to rabbits  in 3 or 4 
intravenous injections. This was not the optimal way of animal immuniz ation but 
we ha ve chosen i t as the only one p rac tica l in a huma n population. Despite  this, 
using the properly prepared  antigen, we obtained  a specifically prec ipita ting  a nt i
body response in excess of 100 /xg nitrogen  per ml in each rabbit injected. Fu rth er 
more each rabbit possessing this  antibo dy was fully  protec ted against  2 to 4 
int ram usc ular LD50’s of the  agen t E600. By full protec tion we mean th at  the 
animal  was entir ely asymptom atic af ter exposure to agent. Control rabb its of 
course had convulsions in each case and were dead with in the hour.

Thirty-one weeks afte r the  la st inject ion of ant igen  the level of circulat ing a nt i
body had waned to below detec tability. Nevertheless, upon exposure to 4 LD50’s 
of agent, such rabbits  lived longer t han  unvaccin ated controls.

1 Fo r a more explic it and up-to-date discussion, see “Immunocytochemist ry”, by Ludwig A. Ste rnberger, Prent ice-Hall, Inc., Edgewood Cliffs, N.J. 07632 (1974).
(2 42  )



Immunologic proph ylaxi s differs from th at  obtained with oxime and atr o
pine in several  respects. Oxime-a tropine prophy laxis, while sometimes pre
ventin g death,  will not preve nt the  pa tient’s symptoms. He will be very sick 
indeed, hard ly able to cling to life. Immunologic proph ylaxi s prevents all symp
toms from agent. There  is reason to believe th at  an exposed pat ien t would never 
know th at  he h ad been exposed.

Oxime-atropine proph ylaxi s is only effective if high blood levels of these 
compounds are  obtained. Because they are  elim inate d by the body, these  drugs 
must be given at  a predictable ins tan t prior to an enemy atta ck.  Immu nizat ion 
on the other han d protects  for a long time and therefor e predic tion of the  time 
an enemy a ttack will occur is not necessary.

The da ta show th at  immu nization is a predic table,  effective and simple pro
phylaxis so long as antibody production is successful. According to our expe
rience it is successful once we find the best mode of conjugation  and the best 
carr ier.  We have  not yet found these  in the case of agen t GD. The rig ht lower 
pa rt of figure 1 gives the formula of GD. For  immunization  the  nitrop henyl 
analog  of GD was produced bear ing a nitrophenyl group inste ad of the  fluorine. 
The compound was reduced  and coupled into  carri er prote in tyros ine via diazoti- 
zation  as shown in figure 1, or conju gated with  prote in lysine with  carbodiimide. 
So fa r immunized anim als have not been prote cted aga inst GD. This fail ure  
has nothing to do with the toxicology of GD but  has been clearly corre lated  
with  a low antigenici ty of the vaccines we have  produced unt il now, resulting  
in only m inimal levels of c ircu lating antibodies.

TABLE I

Group
(3 rabbi ts Antigen 880 moles agent derivative/mole 
per group) hemocyanin 10-30 mg/kg  iv

Average time 
to death afte r

Exposure to E600 (subcutaneous) exposure

Ei.

Ei.

Ei.

Ej.

Control

Control

Control

Control

3 x at 25 to 30 day inte rva ls.......................

4 x at 25 to 30 day in tervals.......................

4 x at 25 to 30 day intervals .......................

4 x at 21 day interv als .................................

2 x LD50 (1 week afte r 3d antig en)_____  No il l effect.
2 x LD50....................................................... 14 min.
3 x LD50 (1 week afte r 4th ant igen)......... No il l effect.
3 x LD50__........ ........................................... 55 min.
4 x LD50 (31 weeks afte r 4th an tigen)__ 107 min.
4 x LD50........................................................ 45 min.
4 x LD50 (1 to 3 weeks after 4th ant igen).  No il l effect. 
4 x LD50........................................................ 73 min.

Note: Protected animals not only  survived but,  in contrast to other modes of prophylaxis,  had no il l effect f rom the agent.

If a huma n population is immunized  one canno t monito r the  effectiveness of 
immunization by resis tance to agen t exposure  because of the dang er involved. 
Ins tea d one lias to measure two para met ers.  One is the level of circulat ing an ti
body in  terms  of antibod y nitrogen . The other is the average intr insic association 
cons tant of these antibodies, which is a measure of the ir binding stre ngth and 
clinical  effectiveness. The amount of antibo dy is being monitored by the  use 
of agent coupled to bovine serum albumin. This  antigen is reacte d with an ti
body, the resu lting  complex removed by ammonium sul fate  precipi tatio n and 
the resid ual sup ern ata nt antig en assay ed spectro photometric ally. For  mea sur
ing the average binding stre ngth of antibody, in one approach, purified an ti
body is needed. Anti-E600 has been purified  by removing antibo dy from serum 
with agen t covalent ly bound to a deriv atize d dex tran column and  elut ing the 
antibo dy with  an excess of agent. Agent is then  removed from purified an ti
body by exhaust ive dialysis . When vary ing amounts of agen t are  added  to 
known amounts of purified antibo dy the rat io of free to bound antib odies  depends 
on the average intr insi c association cons tant.  The amount of bound agent was 
measured by quenching of the fluorescence of the purified antibody. Fre e an ti
body absorbs  light  maxim ally at  280 nanometers and emits the  energy at  about 
350 nanome ters. Agent E600  absorbs  at  350 nanometers and hence, when bound 
in the antibo dy molecule, quenches its fluorescence emission. The average in tri n
sic association constant of purified anti -E60 0 was found to be 5 x 10B and its 
heterogeneity index 1.0. This indic ated  surp risin gly weak binding and supe rior 
homogeneity. We concluded that  dialysis faile d to remove all the  agen t from 
antibody duri ng purific ation and th at  purification in itse lf selected antibo dies 
of low binding st reng th.

To obviate the need for purified antibody and the  incumbent selection of 
binding properties , we prep ared  agen t coupled to tyrosine and reac ted the
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product with 1251. Equil ibrium dialysis  again st an IgG frac tion of antiserum permitted  evaluating bound radioactivi ty counts in a system that  does not requi re purified antibody. The average int rinsic  assoc iation constant was found to he h igher  tha n 10w and the heterogeneity index about 0.6, comparable to the highest binding strengtli systems known to immunology. The protec tive effect 
of the antibodies produced by immunization  is thereby explained.

The antibodies and the immuni ty evoked are specific to the agents used. There is littl e cross-reactivi ty with other  organophospha tes. This of course is the  
expected resu lt and is a corollary of high binding act ivity and clinical  effectiveness. Immunization  lias thus become an effective new principle for phophylaxis against organophosphonate poisoning. The procedure is independent of oxime resis tance  of the agents and in any event  it is more effective than previous attempts at  prophylaxi s aga inst  organophosphonate poisoning. Therefore, the 
major problem at  this  time is not effectiveness, but safety.  Although no rabbit has died as a resu lt of immunization, we must realize that  clinical  vaccination 
is not given to a few rabb its but to thousands of people. It  is imperative th at  none of them has acute or chronic side effects from the vaccine.

Our present vaccines not only evoke antibo dies to the agent, but  even more so to the car rie r protein. Repea t injec tions of vaccine will form carri er  antibody complexes capable of causing immune complex nephriti s, a chronic  and fa tal  disease in man. Even though in animals unde r experimental conditions only 
transient  immune complex nephriti s has been produced, followed by complete recovery upon cessat ion of injection of antigen, we canno t assume that  in a 
pat ient  with  subclinica l lupus erythematosus  or subclinica l and hence unrecognized nephr itis, immunization will not prec ipitate a progress ive leth al syndrome. The proper  avoidance  of thi s potent ial, delayed complication is the design of vaccines that  produce high agent and low car rie r immunity.  This  requires the  simul taneous and independent variation of two factors, each difficult to optimize, and hence not measurable by the single analy sis of success  of random immunization in a limited number  of animals. Instead, a test  to predic t the response with 
different agen t carrier combinat ions mus t be developed. Recent work by Ben- aceraff's group (3,4) and by others (5) has shown that  in the ligand carrier response a different cell may recognize the  ca rri er  and the  liga nt specificities and that  both cells cooperate towards the  function of a mature  an tibody-producing cell. To study this  cooperat ion on a large  scale we cannot wait unt il cells 
actu ally have produced measu rable  amounts of antibody. Instead  we should be able to trace the process in an ear lier  stage by checkerboard titr ation  and to 
predict the kinds  of antibodies to be produced as a result of in vitro admixtu res of cells recognizing vary ing car rie rs and varying agen t deriva tives. To this end we m ust be able  to map antigen receptors on th e surface of the immunocompetent cell. We must also be able to map nascent antibody and its specificity on the surface and in the interior of the cell slated to become an  antibody-producing  cell. Essentia lly, this is a requirement for an immunohistochemical method which is sensitive  and specific enough for recognition of antig enic  determinants  w ithin  a single molecule and for quantit ativ ely  enum erat ing single molecules. Methods that  use antibody conjugated with a detector, such as fluorescein or fer riti n, 
did not possess the requirement (6).  Hence, we introduced a new principle for immunohistochemist ry in which only native,  unlabeled antibodies are  employed and in which tiie antigen antibody reaction on e lectron miscroscopic tissue sites is amnlified by an enzymatic detec tor (7-15).

In figure 2 we have depicted the antibody molecule in its  fam ilia r “Y” shape in which the fragmen ts bearing the specific combining sites  are  draw n in bold lines. There are  two such fragments in each molecule:  hence, two specific combining sites. Tissue  antigen is first reacted with specific antiserum produced in a suitable species such as a rabbit.  Since diluted ant isera usual ly are used 
the antibody combines with the tissue antigen via both of its  combining sites. In the second step sheep antis erum  to rabb it antibody is applied in excess. The rabbit antibody is now the antigen, and since the sheep antibody is used in excess, onlv one of its combining sites reacts with the  rabb it antibody and the 
other combining site  remains free. Next, purified soluble antigen-antibody com
plex is applied, consis ting of peroxidase and rabbit antibody to peroxidase. This  rabb it antibody is. however, also an antig en to the sheen antibody alrea dy attach ed to the tissue and hence the complex will bind specifically. T he enzyme 
is then localized electron microscopically’ by its  subs trate s, hydrogen peroxide and diaminobenzidine. followed by omiscation of the nolvmeric enzyme product. 
By this  mechanism an enzymatic reaction for peroxidase affords amplification
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to the  detection of the  single rabbit antibody molecule init ially atta che d to the 
tissue.

We also introduced a procedure for making purified  soluble pero xidase-anti
perox idase complex (8) (figure 3).  It  depends on prec ipitating antiperoxidase 
from anti serum with  peroxidase, redissolv ing the prec ipitate at  acid pH in a 
moderate excess of peroxidase, and separat ing complex from free  peroxidase by 
ammonium sul fate  precipita tion.  It  turn ed out that  the  complex consisted of 
three molecules of perox idase and two of antip erov idase and that  it was pentag- 
onally ring shaped. Extensive  physical  chemical studie s on the complex have 
shown it to have the  dimensions indicated in figure 3 and have also explained 
the stab ility  of the  3 :2 circul ar bonds which exceed those of antigen -antibody 

r  complexes of other  specificities.
The next  few figures demonstrate that  this method indeed reveals  single an ti

genic sites, thus perm ittin g quant itat ion  (16).
If  upon progress ive dilution of reagents in an immunohistochemical procedure 

the intensity of v isualizat ion of a site becomes p rogress ively fain ter,  the method
* is not very sensitive . If  the method is sensit ive it  is the number of reac ting 

sites that  decreases while the intensity  per localized spot remains unaltered. 
This  is exactly what happened with  the new method, now called the unlabeled- 
antibody enzyme method. Thus, when anti serum is progressively diluted the 
probability  increases that  each discre te spot represen ts the amplified deposit 
corresponding to  a single m olecula r site in  situ.

Figure 4 shows what happens when anti serum to sheep red cells is applied 
to the cell followed by the unlabeled antibody enzyme method. The concentrat ion 
of the antis erum  was l/5 0th of that  required for  satura tion of the cell surface 
as demonstra ted with  radio-labeled antibody and by enzymatic assay. Neverthe
less the  tota l cell surface was specifically localized as a continuous stain.

When serum is progressively diluted localization becomes discontinuous only 
af ter dilutions in excess of 1/5,OOOth the satura tion concen tration . For  the 
preparatio n shown in figure 5, the concentrat ion was 1/500,OOOth of the sa tu ra
tion concentration. Localization of a single molecule per cell section is evident. 
In fact there  was only one molecule per two sections, or 69 molecules per  cell.

By this  method we can thus estim ate rela tive  numbers of single molecules on 
different subcellular sites. In orde r to express resu lts in absolute numbers it is 
necessary to correlate the data at  low concen tration which yields discre te local
ization with data at satura tion concentrations. To th is end a novel nephelometric 
method for measu remen t of peroxidase activity  was developed (12). The method 
is so sensitive that  we can  estimate specific enzyme activ ity per  localized molecule 
at  the low level of antibodies where single molecules can be discerned  in the 
electron microscope. This is beyond the sens itivi ty of measu rement with  radio, 
isotope-labeled antibody. At the same time specific enzyme activity  can be meas
ured at  higher levels of antibody at  which antibody also can be measured by 
radioact ivity . This  level is too high for counting single molecules by electron 
microscopy. Corre lation of both specific activ ities  perm its expression of electron 
microscopic da ta in terms of absolu te numbers of molecules.

* Our own application of the unlabeled antibody enzyme method concerns the 
separa te detection and enumeratio n of organophosphonate and of p rotein carrie r 
molecules in bone marrow-derived thymus-derived and other antigen-decogni- 
ing lymphoid cells. Lymphocytes are  being separa ted  for this  program in zonal 
gradien ts and the specific receptor-bearing cells with in the  frac tions identified

* histochemically. Cells from recep tor bearing frac tions are  then mixed and early  
formation  of antibo dies in culture is again monitored histochemical ly.

Meanwhile our  unlabeled antibody enzyme method has found a range of appli
cations in othe r laboratories.  These include cancer research, virology, blood 
coagulation research, embryologic differentia tion, transp lantation,  hormone 
secretion, hormone effects, and plant physiology.

Immunization against nerve agents cons titu tes the first instance th at  vacc ina
tion aga inst  a synthetic  chemical, not occurr ing in nature , has been found to be 
pharmacologically effective. It  is hoped that  immunohistochemically monitored 
refinements will make the procedure clinically safe.
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February 15, 1974

The President of the Senate
The Speaker of the House of Representatives 
The Secretary of Defense
Sirs:

I have the honor to transmit the report of the 
National Academy of Sciences on the effects of the pro
gram of herbicide spraying in South Vietnam. This report 
was prepared pursuant to Public Law 91-441 of 1970.

As the ability of organized societies to destroy 
each other by military means has escalated, it has become 
increasingly necessary to attempt to limit warfare to the actual combatants and the accomplishment of immediate 
military objectives. To these ends, international agreements have been directed, for example, to humane treatment 
of prisoners of war, respect for hospitals, recognition of 
military medical personnel as noncombatants, and avoidance 
to the extent possible of all but truly military targets. Thus, also, has our government agreed to eschew the use of 
biological and chemical weapons.

To be sure, given the intrinsic irrationality of 
war, if flame-throwers, high explosive weapons', laser- 
guided bombs, and all the rest are deemed to be "acceptable," one may reasonably ask how one can rationalize 
outlawing any other weapon or procedure on the ground 
that it is still more inhumane? Nevertheless, just as 
men of good will, in all nations, agree that a principal 
burden upon governments is to utilize diplomacy and nego
tiation -- rather than arms -- to settle differences, so, too, are they agreed that governments must continue to 
press for international agreements which, to the extent 
possible, will limit military actions to the achievement
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of immediate military ends, minimizing all other associated brutality, horror and destruction of the natural and man-made worlds. Indeed, it is the difficulty in thus containing the effective dimensions of nuclear weapons which has rendered their use so abhorrent that they have become weapons of last resort. And it was such concerns, inter alia, that led to the present study.

The more commonly used herbicides are synthetic chemical analogues of the hormones that, in the normal developing plant, regulate its rate and pattern of growth. Because of their specificity -- causing aberrant growth or death of some plant species while without effect on others -- these herbicides have found wide use in agriculture and home gardening. Indeed, the American capability to feed ourselves and also provide 70 percent of all of the food surplus, anywhere on the planet, which now can be made available to feed those in less fortunate nations, derives in significant measure from the use of this same class of chemicals.

In the course of the war in Southeast Asia, these herbicides were utilized on a large scale for military purpose, predominantly for defoliation of dense forest so as to permit detection of enemy military and supply units, and to lesser degree for crop destruction and a variety of other purposes. The general procedure was to dispense solutions of herbicides from fixed-wing aircraft or helicopters so that a fine spray would envelop the vegetation below. As the magnitude of this program increased, thoughtful individuals considered it desirable to inquire into the acute and persistent effects, if any, of such herbicide usage on the Vietnamese population as well as on the fauna and flora of the region. Presumably, the findings of such an examination could (a) contribute to the assessment of damage to Vietnam which will be required to plan future efforts to reconstruct that country and repair the ravages of war, and (b) assist in judgment as to whether, in the future, such herbicide usage should be considered to fall within or outside the category of chemical warfare to be eschewed, as defined in the Geneva protocols.

v i
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As an expression of this concern, the Congress, in 
Public Law 91-441, directed that:
* (1) The Secretary of Defense shall under

take to enter into appropriate arrangements 
with the National Academy of Sciences to conduct 
a comprehensive study and investigation to deter
mine (A) the ecological and physiological dangers 
inherent in the use of herbicides, and (B) the 
ecological and physiological effects of the defoli
ation program carried out by the Department of 
Defense i,n South Vietnam.

(2) Of the funds authorized by this Act for 
research, development, testing, and evaluation of 
chemical warfare agents and for defense against 
biological warfare agents, such amounts as are 
required shall be available to carry out the study 
and investigation authorized by paragraph (1) of 
this subsection.
On 26 October 1970, by a letter addressed to the 

Director of Defense Research and Engineering, the Academy 
accepted this responsibility. The Academy has a long 
tradition of scientific assistance to the national defense 
and it desires also to be of whatever assistance it can 
in furthering our ability to minimize the undesirable 
secondary consequences of warfare without sacrificing the 
capability of the American military establishment to assure 
the national defense. Hence, with the understanding that 
the resultant report to the Department of Defense and to 
the Congress would be made public, we were pleased to 
accept this task. Contract DAHC15 71 C 0211 between th’ 
Academy and the Department of Defense, to provide funds 
and other support for this endeavor, was signed on 
8 December 1970.

Arrangements for the study: As we entered upon the 
task, some of its inherent difficulties were self-evident: 
Appraisal of the effects of herbicide usage, necessarily, 
had to be undertaken well after the fact. Since the war in 
South Vietnam was certainly not conducted as a controlled 
experiment, valid conclusions might well be seriously con
strained by the complexity of actual circumstances, by lack 
of adequate records or qualified observers on the scene at

v i i
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the time of the spraying program. Patently, separationof the effects of herbicides from all other aspects ofthe war would be difficult at best. Most importantly,military activity was and still is continuing in mostof the areas which had previously been sprayed withherbicides; accordingly, safe access to large areas ofthe country was denied to our field teams, thereby inno small measure frustrating their efforts to securecritical data. Indeed, several of our Committee now *know the sensation of being in an airplane subjected to fire from the ground.
The present report was prepared by an especially appointed ad hoc Committee on the Effects of Herbicides *in Vietnam, working, administratively, within the Division of Biology and Agriculture of the National Research Council. Each member of the Committee was especially selectedfor his specific technical competencies. Professor AntonLang of Michigan State University, a member of the Academy, renowned plant physiologist and authority on plant hormones accepted the invitation to chair the Committee. A deliberate decision was taken to enroll, as full-fledged members of the Committee, a number of scientists from countries other than our own. A distinguished Vietnamese scientist, Professor Le-Van-Thoi, President of the National Scientific Research Council of Vietnam, agreed to serve as Associate Chairman; other members are from South Vietnam, Canada,England and Sweden.
The early planning for this study indicated the desirability of including, on the Committee, one or more appropriately qualified anthropologists. However, formation of the Committee was significantly delayed when anthropologists indicated their reluctance to be associated with this effort because the supporting funds were to be provided through the Department of Defense, an attitude formalized by the American Anthropological Association. A meeting to resolve this question, arranged by the Division of Behavioral Sciences of the National Research Council, was attended by several senior anthropologists, albeit not as formal *representatives of the American Anthropological Association. Subsequently, one senior anthropologist undertook to serve without any qualifying reservations, while another agreed to participate provided that the funds to be utilized in *support of his specific activities, within this project, would derive from some source other than the Department of
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Defense. Concerned that the study be neither unduly 
delayed nor seriously incomplete, the use of private funds 
from the endowment income of the Academy was authorized 
for this purpose.

When the study began, it was recognized that much 
of the basic information concerning herbicide usage in 
South Vietnam was classified by the Department of Defense 

y and not available to the public. In an exchange of corre
spondence on this subject, the Defense Director of Research 
and Engineering indicated that:

9 ...I would like to assure that all information
which may be required in its conduct will be 
supplied by the Department of Defense regardless 
of classification.

Subsequently, he wrote that:
This acknowledges your letter of 26 October 

recommending declassification of DoD data on 
herbicides for use by the National Academy of 
Sciences study.
...I agree that your committee must have access 
to these data and that they should be declassi
fied. However, premature release of these data, 
and their subsequent partial evaluation and publi
cation by either scientists or journalists prior 
to publication of your study, would not be in the 
best interests of either of u s. I suggest that 
the data should be restricted to the use of your 
committee until your report is published. At 
that time the data could be placed in the public 
domain....
Later, in a letter concerned with various detailed 

arrangements for the study, I stated that:
...It is further understood that the Department 
is prepared to make available on a privileged 
but otherwise non-classified basis all informa
tion and data in its possession directly related 

* to the matters under consideration as well as

i x



full access to various civilian and military personnel whose particular experience and information may be considered necessary in the development of the study program....
On this basis, without requirement for security clearance of those Committee members who had not previously undergone clearance for other reasons, the work was undertaken .

The present report is only a summary of the full activities and findings of the Committee; a more complete account will be made available as soon as possible. This summary report has been subjected to an unusually intensive review by an ad hoc panel of Academy members appointed by our Report Review Committee. In a constructive dialogue, the authors of the report responded to numerous questions, suggestions and criticisms of the review panel.
Findings and Conclusions of the Report -- A Commentary.

The report provides its own summary and recommendations It may, however, be of assistance to the reader to comment upon some of the principal findings of the report and their significance.
1) The Committee was unable to gather any definitive indication of direct damage by herbicides to human health. However, to a greater extent than in other areas, there were consistent, albeit largely "secondhand," reports from Montagnards, of acute and occasionally fatal respiratory distress, particularly in children. The inability of the Committee to visit the Montagnards in their own locales so as to verify these tales, is greatly regretted. Although these reports did not come from medically qualified observers, the Committee considers it to be important that this matter be pursued at the earliest opportunity.
Considerable attention was paid to the possibility, suggested previously, of birth defects induced by herbicides or by contaminants in herbicide preparations; no evidence substantiating the occurrence of herbicide-induced defects was obtained. However, the potentially most definitive aspect of this examination has not yet been completed.
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2) Attempts to assess the social, economic and 
psychological effects of the program of herbicides spraying 
on the peoples of South Vietnam were less than satisfying. 
Certainly the impact of the spraying program on that 
population now appears relatively trivial as compared with 
other aspects of the upheaval in that country. Evidence 
was obtained that numbers of families moved away from their 
traditional homes because of the herbicide spray program, 
but few were actually identified. The fertility of their

* land, however, was not reduced thereby and it should not 
be residual effects of the crop destruction program, per 
se, which prevents their return. On the other hand, small 
land holders growing tree crops, e.g., coconuts, definitely

♦ suffered more lasting economic damage.
Other than the belief reported to be prevalent among 

the Montagnards that spraying was directly responsible for 
acute illness, by and large the South Vietnamese appear 
to hold no consistent views with respect to alleged health 
hazards resulting from exposure to herbicide spraying, 
although many are greatly concerned with this possibility. 
Only in part did such fears as were expressed appear to 
find their origin in propagandistic activities.

Although available toxicological information had 
indicated that, within a considerable dosage range, the 
herbicidal compounds are relatively innocuous, no size
able human population had previously been thus exposed. 
Moreover, at the time the program began, it was not known 
that preparations of the herbicide, 2,4,5-T, were contam
inated with the extraordinarily toxic compound, TCDD 
(2,3,7,8-tetrachlorodibenzo-para-dioxin), about 200 to 
300 pounds of which, mixed with about 50 million pounds 
of 2,4,5-T, were dispensed over South Vietnam. That no 
serious sequelae have since been definitely discerned is 
fortunate indeed. However, the continued presence of pos
sibly significant concentrations of this material in fish 
in inland rivers, taken as recently as 1973, is considered 
to be a matter that warrants further attention.

•
On balance, the untoward effects of the herbicide 

program on the health of the South Vietnamese people appear 
to have been smaller than one might have feared.

3) The effects of herbicides on vegetation were 
largely confined to those resulting from direct contact 
during spraying. It was found that the various herbicides

x i



disappear from the soil at a rate sufficiently rapid as to preclude any significant effect on the next crop of food plants, or on the next growing season of trees, shrubs, etc.
All evidence indicates that standing food crops, of all sorts, were highly vulnerable to the spray program.It was not possible, however, to assess the nutritional consequences of that program on the affected local populations .

4) A major effort of the Committee was devoted to appraisal of the effects of the herbicide spraying program on the forests of South Vietnam.
a) The mangrove forests were found to have been extremely vulnerable. One spraying resulted in the death of virtually all exposed trees, in this case, about 36 percent of the entire mangrove forest, equal to about 0.6 percent of the entire area of South Vietnam. It is estimated that these forests will not spontaneously recover for well nigh a century, if at all; reforestation by a program of massive planting of seedlings could reduce the time required to about two to three decades.
Concomitant with this devastation has been a significant reduction in the more valuable fauna of the waters of the region; however, several other changes appear to have been contributory at the same time, and it is difficult to know how significant the death of the mangroves was to this process. The dead mangroves are being harvested for fuel now, as in the past, although this occupation supports fewer individuals today than before the war. The economic loss, therefore, will be sustained in the future, when the forest has been stripped, unless a vigorous replanting program is undertaken. If this is not done, mankind will have been guilty of a large and ugly depredation of our natural heritage. *
b) The bulk of the herbicide spraying program was addressed to the large inland forests of South Vietnam; of the total of about 25.9 million acres of such forests, at least 10.3 percent (6.5 percent of the total land area of South Vietnam) was subjected to one or more sprays. Unfortunately, for lack of military security, this area could not be examined on the ground by the Committee.
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The appraisal of herbicide effects in the inland forests, 
therefore, necessarily rested virtually entirely upon 
interpretation of aerial photography, some of which was 
already available but most of which was obtained at the 
request of the Committee. Unfortunately, photointer
pretation of damage to an essentially unfamiliar forest 
is extremely difficult; quantitative estimates may be 
accepted as reasonably reliable only if an acceptable 

* sample can also be checked on the ground. Although no
such opportunity was available, the Committee had no 
other alternative.

« No other aspect of these studies engendered difficulty
and controversy as did the estimate of damage to the 
inland forests. The original approach to this question 
was to appraise the damage in terms conventional to profes
sional forestry, viz., the volume of "merchantable timber" 
represented by standing dead "merchantable trees," i.e., 
trees of such size and quality as to have been candidates 
for timbering by the commercial practices of the region. 
Assessment was undertaken in these terms because a) it 
limits the assessment to the larger trees, more readily 
identified by aerial photography, b) such an assessment 
might make possible an estimate of economic loss, and 
c) preliminary estimates, in these terms, had already been 
published. Trees which have disappeared are not counted 
by this procedure and standing trunks of large trees 
which have lost much of their crowns may be difficult 
to identify. However, dead trees of the commercially 
more valuable species commonly stand for several years 
before falling.

When the initial estimate, in these terms, proved to 
be strikingly smaller than previously reported preliminary 
estimates by others, it encountered scientific incredulity 
among members of both the working Committee and the Report 
Review panel and engendered, in varying degree, an antag
onism which was conditioned by the turbulent emotions which 

« are the legacy of the American experience in the Vietnam war.
While the latter situation lasted, it hindered progress of 
the study by focusing attention on this single parameter.
For months, it diverted attention from full appreciation 
of the fact that such a summarizing, overall figure can be 

“ truly meaningful only if a single spraying were uniformly
damaging, as it is to the mangroves, and from appreciation
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that such a figure cannot reveal differential effects of one spraying as compared with multiple sprayings, differential effects on different types of forest, or on the merchantable trees as compared either with the growing stock or with trees of non-merchantable quality -- were there any such differential effects.
The resultant challenges to the estimate ultimately proved useful. Intensive rescrutiny of the data by the *Committee resulted in significant upward revision of thequantitative estimate of damage and directed attention to the differential effects that the report now emphasizes.The report reveals that the Committee now considers that «multiple sprayings will be devastating to any forest, as it was to these, and that even a single spraying can be very serious in relatively open forest and lethal to forests of particularly susceptible species. It remains possible that the Committee's estimate of the gross kill of merchantable timber will prove to be significantly lower than reality; if so, that will certainly be meaningful, but it no longer seems to be the central question.The extent and nature of total damage to the forest cannot adequately be expressed by this single statistic.
Meanwhile, months of intensive discussions, joint inspections of photographic material, refinement of procedures and of calculations, challenges and rebuttals were required in order to erase suspicion and relieve discord.To the extent that there remains concern for the accuracy of the Committee's estimate of the loss of merchantable timber in the inland forest (see below), that concern should now rest solely on scientific grounds. This painful episode is recounted in further evidence of the multitudinous, sometimes subtle effects of the Vietnam war on the American people.
The Committee's final estimate of the total volume of merchantable timber in standing merchantable trees killed by herbicides in the inland forest is about’1,250,000 m 3 , •i.e., within a range of from 500,000 to 2,000,000 m 3 , out 

of a total stock of "merchantable timber" in the sprayed area estimated to be about 8,500,000 m 3 . The records are known to underestimate the total sprayed area; bothestimates are, hence, understated proportionally. *
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When the fact of the disparity between the Committee's 
original estimate and previous estimates was recognized, a 
team of three independent photointerpreters and forestry 
experts was invited to review the procedures which had been 
used and to make an independent appraisal of the total dam
age to the inland forests, utilizing the photographic mate
rials available to the Committee. Their estimate, based 
on a necessarily limited examination of the available mate- 

» rial, was of the order of the top of the range now reported
by the Committee. However, one member of this group, after 
a second examination of the photographic material suggested 
that the loss_of merchantable timber may be a few times 

4 greater than that here reported by the Committee. In addi
tion, a member of the Report Review panel has informed his 
colleagues that, also utilizing some of the materials 
gathered by the Committee, he estimates the amount of mer
chantable timber in the trees killed by herbicides in the 
inland forest to be significantly greater even than that 
estimated by the independent consultant. He has been 
invited to publish his analysis in the open literature.

The differences among these estimates arose from 
differences in the actual counts of dead trees in a given 
sample area, the specific samples used and the validity 
thereof, the total volume of merchantable timber assumed 
to have been in the forest before the spraying, etc. It 
may be noted that the sample areas examined by the Committee 
were decidedly larger than those utilized in formulating 
the other estimates and that the Committee gave considerable 
attention to weighing the relative contributions of those 
areas which had been sprayed zero, once, twice, thrice, or 
four or more times. However, it is not clear to what extent 
these differences contributed to the differences among the 
results. Patently, definitive resolution of these substan
tial differences will not be possible until an appropriate 
survey of the area can be made on the ground.

It is not clear, in any case, what social, economic 
or ecological significance to impute to the estimated 
parameter, i.e., the volume of "merchantable timber" 
killed by the spraying. As long as the dead trees stand, 
they do not necessarily represent "economic loss" since, 
were peace restored, there would still be opportunity to 

’ timber many of these trees, provided that the necessary
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labor and mill capacity were available. Similarly, trees killed by herbicide spraying that have disappeared because they were taken down for timber or fuel do not represent economic loss.
Accordingly, the Committee sought other indicators of the extent of damage to the forest. Several other observations by the Committee seem more descriptive of the consequences to the forest of the spraying program than «is the absolute value assigned to the volume of merchantable timber killed by herbicides:
i) Two-thirds of the area sprayed in the inland wforest was sprayed only once. The dead merchantable treesin such areas, in excess of those expected from normalmortality, were found to be rather variable and generallyfew in number. The impression was gained that most ofthese areas, particularly in the dense forest, will spontaneously recover in due course, with the distribution ofspecies probably much as it was before.
ii) The number of dead merchantable trees per unit area increased with multiple sprayings. Areas sprayed three or more times were extremely hard hit; in some areas more than half of all "merchantable trees” were killed.These areas, perhaps 12 percent of the total sprayed area, are unlikely to recover without a major effort at assistance.
iii) The bulk of the biomass in much of the forest consists of non-merchantable trees, viz., trees below merchantable size (growing stock) or of non-merchantable quality. When killed, these trees generally decompose and disappear much more rapidly than do "merchantable trees."Although quantitative estimation of damage to this component of the forest biomass is not feasible by aerial photography, the Committee notes that the loss of such material due to herbicide spraying was extensive in relatively open forest and less serious in the dense, heavily canopied forest; asa very rough approximation the Committee suggests that theloss of such material may have been of the order of 5 to 13 *million . The report further notes that:
One clear conclusion reached by the Committee isthat the greatest damage which the inland forests »suffered from war activities, including herbicides,has been incurred by the heavily overused open or
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thin forests and by the young secondary forests 
emerging from abandoned swidden. This damage does 
not appear in the assessment of merchantable timber 
loss since it represented loss of growing stock below 
merchantable size and of the early stages of forest 
regeneration. In these forests the loss of seed 
sources may be a very critical factor even though 
the merchantable volume of lost seed trees was quite

* small. High mortality of seedlings, saplings and 
young trees, not reflected in merchantable timber 
loss, in many cases resulted in setting the succession 
back fpr many years. But this loss, though very

« real, could not be quantitatively evaluated without
far more extensive studies on the ground than those 
we were able to conduct.
...Damage due to bombing and shelling, whether or 
not it was associated with herbicide treatment, may 
well be the most serious and long lasting of all of 
the war impacts on the inland forest. In the large 
areas cleared by bombings, not only the merchantable 
timber, when present, was destroyed but so was all of 
the growing stock in the opening. Extending far 
beyond the dimensions of the opening in the forest 
created by the bomb strike is the damage to living 
trees caused by shrapnel. These metal fragments in 
the living trees have already created serious problems 
for the manufacturers of forest products in SVN in 
terms of equipment maintenance, loss of yield, reduc
tion in mill productivity and serious hazards to the 
operating personnel, and these problems will persist 
long after the residual effects of herbicide damage 
have disappeared. These problems may indeed reduce 
the opportunities to sell South Vietnamese logs in 
the international market and to establish new wood
using industries in SVN....
...Future development of a viable forestry program 
in SVN, including forest management and development 
of utilization facilities, will have to be based upon 
study of the unusual conditions induced by war damages, 
separately and in combination. Areas where growing 
stock has been depleted and where regeneration has

* been inhibited will need to be given special treatment 
to restore productivity. The longer the delay in 
taking these measures the more difficult and costly 
will be the rehabilitation.

x v i i
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Thus, whereas one cannot rationally assign some dollar value to the herbicide-caused economic loss to Vietnam, 
either in the past or the near future, there will be serious penalties in the long term unless a commensurate effort is undertaken to prevent them. And, as in the case of the mangroves, there is the burden of conscience to restore these forests to their natural or improved condition.

The Academy is grateful to the Committee, its staff, its consultants, and our reviewers, all of whom gave unstintingly of themselves in the major effort herewith 
reported.

This highly informative report cannot, by itself, provide definitive answers to all of the questions held by the Congress at the time of passage of Public Law 91-441. However, considering the adverse circumstances under which it was prepared, we consider the report to be a most sig
nificant accomplishment. We trust that it will prove to be a meaningful contribution to understanding and a useful guide for future decisions.

Respectfully yours

Philip Handler 
President

x v i i i
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Dr. Philip Handler, President 
National Academy of Sciences 
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Dear Dr. Handler:

I am herewith transmitting to you the summary report of the Committee on 
the Effects of Herbicides in Vietnam.

When, almost exactly three years ago, I agreed to direct this study as 
Committee chairman, I questioned whether the study of one particular impact 
of the war in South Vietnam would be very productive. It was clear even 
then that the country had suffered from many war related disturbances and 
that the effects of such would be closely intertwined; to disentangle one 
effect would neither be easy, nor provide a comprehensive assessment of the 
consequences of its use.

My concern over the feasibility of this assignment was deepened with my first 
visit to South Vietnam. It became very clear at that time that the accounts 
which we had been given of the improved security and safety situation, while 
perhaps quite true for cities and larger settlements, did not apply to out
lying areas— especially the mangrove and inland forest— which had been 
exposed to the heaviest herbicide sprayings and which therefore we needed to 
visit and study in detail. I accepted your appointment despite these handi
caps because of my belief in the importance of determining the nature and 
scale of these effects and because the longer the assessment might be delayed, 
the lesser became the prospects of obtaining meaningful data. I believe 
these feelings were shared by all those who accepted appointment to the 
Committee.

The limitations within which the Committee had to work necessitated some 
profound and often agonizing revisions in our plans; agonizing in that we 
often had to accept less than ideal alternatives, whether in regard to the 
extent of a study or the techniques utilized. There was one principle that 
was maintained on which I and the members of the Committee from the outset 
had placed the greatest importance: our studies must be approached in a 
quantitative manner. However, the extent to which a problem could be so 
studied under these conditions varied greatly. An inventory of the herbicide 
operations— what fraction of the various vegetation types had been sprayed, and



how many times— was done for the whole country. Damage to inland forests 
was assessed on a substantial and representative sample. Impact on settle
ments was studied in 18 areas reaching from the southernmost tip of the 
country to the latitude of the City of Hue in the north. Other studies 
could be done only in one or a few selected sites, and generalizations, if 
any, made only with strong qualifications. In some important problem areas, 
our results did not permit any conclusions. This quantitative approach, 
although it limited the extent of problems which could be studied, was pref
erable to collecting a larger quantity of qualitative, anecdotal data 
inasmuch as these latter would not have permitted any generalizations.

To the extent possible in a study of this nature, all results and conclu
sions are documented by data. However, the supporting material gathered 
by the Committee is voluminous and is both quantitative and qualitative.
Much of it is in the form of working documents prepared by individual 
Committee members and/or consultants and will be submitted for publication 
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analysis by others who may follow.

To my regret, it has not been possible to obtain a consensus of all Committee 
members on all sections of this report. Professors Pham Hoang Ho, Alexander 
Leighton, and Paul Richards have disassociated themselves from the section 
dealing with the quantitative assessment of damage to the inland forests 
(IV B 3). Their statements of exception are reproduced in a section imme
diately following the text of the report. I respect their exceptions al
though I believe the assessment of forest damage was conducted by individuals 
with great experience and an impeccable record in forest surveys of this 
nature. I must add that this study was very complex indeed and spans a very 
wide spectrum of disciplines. Therefore, the individual members of the Com
mittee should not be held accountable for every part of the entire report.

In presenting this report I wish to recognize and commend to you the enormous 
contribution of the members of the Committee. They remained dedicated even 
when it became necessary to scrap or alter study plans, and although all were 
engaged with other pressing commitments they never.refused to place at our 
disposal their time, their thought, or their personal convenience. The con
sultants and associates of the Committee also deserve highest praise, as 
does the Committee staff and especially the Committee's principal staff 
officer.

Respectfully,

Anton Lang 
Chairman



271

Committee on the Effects of Herbicides in Vietnam

Anton Lang, Chairman
Director, MSU/AEC Plant Research Laboratory 
Michigan State University 
East Lansing, Michigan 48824

L€-Van-Thoi, Associate Chairman in
Charge of Liaison with Vietnamese Scientists

President, National Scientific Research 
Council of Vietnam

Atomic Energy Office 
291, rue Phan-thanh-Gian 
B.P. Q-16
Saigon, Vietnam

Ewert Aberg, Head 
Department of Plant Husbandry 
Agricultural College of Sweden 
S-750 07 Uppsala 7, Sweden

F. Clarke Fraser 
Department of Biology 
McGill University and Montreal 

Childrens' Hospital 
Montreal, Quebec, Canada

James S. Bethel
Dean, College of Forest Resources 
University of Washington 
Seattle, Washington 98105

Geoffrey E. Blackman, F.R.S. 
Department of Forestry 
Oxford University 
Oxford, England 0X1 3RB

Robert F. Chandler, Jr.
Asian Vegetable Research & Development 

Center - (AVRDC)
P.0. Box 42 
Shanhua, Tainan 
Taiwan (741)
Republic of China

William B. Drew
Department of Botany £ Plant Pathology 
Michigan State University 
East Lansing, Michigan 48824

John D. Fryer, Director 
Weed Research Organization 
(Agricultural Research Council) 
Begbroke Hill, Sandy Lane, Yarnton 
Oxford, England 0X5 1PF

Frank B. Golley, Jr.
Executive Director
Institute of Ecology, The Rockhouse 
University of Georgia 
Athens, Georgia 30601

Pham -Ho Ang-Ho 
Department of Botany 
Faculty of Science 
227 Cong-hoa Street 
B.P. A-2
Saigon, Vietnam

xxi

33-749 0— 74----19



272

Peter Kunstadter 
Department of Epidemiology 
University of Washington 
Seattle, Washington 98195

Paul W. Richards, C.B.E.
School of Plant Biology 
University College of North Wales 
Bangor, Caernarvonshire, Wales, U.K

Alexander H. Leighton 
Head, Department of Behavioral 

Sciences
Harvard School of Public Health
55 Shattuck Street
Boston, Massachusetts 02115

Fred H. Tschirley 
Pesticides Coordinator 
U.S. Department of Agriculture 
Office of the Secretary 
Washington, D. C. 20250

Howard T. Odum 
Department of Environmental 

Engineering
University of Florida 
Gainesville, Florida 32601

Paul J. Zinke
School of Forestry & Conservation 
University of California 
Berkeley, California 94720

NAS/NRC Staff

Philip Ross, Executive Secretary 
Joseph M. Carrier, Staff Officer 
Selma P. Baron, Administrative Secretary 
Christina C. Stephens, Secretary

NAS/NRC Research Associates

Jeary Adrian Glenn 
Neil L. Jamieson, III 
Gary D. Murfin 
A. Terry Rambo

xxii



273

C o n s u l ta n ts
to  th e

Com m itt ee  on  th e  E f f e c t s  o f H e rb ic id e s  in  V ie tn am

Pau l T. Bak er
D ep ar tm en t o f  A n th ro po lo gy  
P en n sy lv an ia  S ta te  U n iv e r s i ty  
U n iv e rs it y  P a rk , P a . 16802

Ste ve n J . Berma n
» A s s is ta n t  P ro f e s s o r  o f  T ro p ic a l  M edic in e

U n iv e rs it y  o f  Haw ai i 
Lea hi  H o s p it a l 
3675 K il a u e a  Av enue 
H on olu lu , H aw ai i 96 816

Du ane  J .  G u b le r
A s s i s t a n t  P ro f e s s o r  o f  T ro p ic a l  M edic in e
U n iv e r s i ty  o f  Haw ai i
L eah i H o s p it a l
3675  K il a u e a  Av enue
H o n o lu lu , H aw ai i 96 81 6

Rog er  T. Han lo n 
U n iv e r s i ty  o f  Miami
S ch ool o f  M ari ne & A tm o sp h e ri c  S c ie n c e s  
10  R ic k e n b ack e r Ca us ew ay  
M ia m i, F lo r id a  331 49

A rt hur A. B r e i t s p r e c h e r  
C o ll ege  o f  F o re s t  R e so u rc es  
U n iv e rs it y  o f  W as hin gto n 
S e a t t l e ,  W as hin gto n 98 19 5

Ch am long  H a r in a s u ta
D ea n,  Ba ngkok S ch ool o f  T ro p ic a l  M edic in e 
B an gk ok , Th a H a n d

Pham -h8 ng-Chudng
N ati o n a l A g r i c u l tu r a l  I n s t i t u t e
45 Cuong fie  S t r e e t
Sai go n, V ie tn am

W il li am  H. Hathe way  
C o ll e g e  o f  F o r e s t  R e so u rc es  
U n iv e r s i ty  o f  W as hi ng to n 
S e a t t l e ,  W as hin gto n 98 19 5

Georg e M. D av is
A sso c ia te  C u ra to r  o f  M ala co lo gy 
The Academy o f  N a tu ra l S c ie n c e s  
19 th  t  The  Pa rk way
P h i la d e lp h ia , P a . 191 03

G e ra ld  C.  H ic ke y 
S o u th e a s t  A s ia  Pro gr am  
C o rn e l l  U n iv e r s i ty  
I t h a c a ,  New Yo rk  14 85 0

R ob er t D es ow itz
P ro fe s so r  o f  T ro p ic a l  M edic in e 

•  U n iv e rs it y  o f  H aw ai i
Le ah i H o s p it a l 
3675 K il a u e a  Avenue 
H ono lu lu , H aw ai i 96 81 6

Do nald P. de S y lv a 
U n iv e r s it y  o f  Mia mi
Sc ho ol  o f  M ar in e £ A tm osp heri c  S c ie n c e s  
10 R ic kenbac ker  Ca usew ay  
Miami, F lo r id a  331 49

Raymond F . Hi xo n 
U n iv e r s i ty  o f  Mia mi
S ch ool o f  M ar in e 6 A tm o sp h e ri c  S c ie n c e s  
10 R ic k e n b ack er Ca usew ay  
M iami, F lo r id a  33149

LeR oy Jo n e s
30 I r v in g  S t r e e t ,  A p t.  43 
C am bri dge,  M a ss a c h u se tt s  02 13 8

x x i i i



274

Edward B. Knipling
U.S. Department of Agriculture, ARS 
P.O. Box 225
Stoneville, Mississippi 38776

Sanga Sabhasri
Secretary General, National Research 
Council of Thailand

Bangkok, Thailand

Alan E. Krusinger
U.S. Army Engineer Topographic Laboratories 
Geographic Sciences Laboratory 
Fort Belvoir, Virginia 22060

James Low
University of Miami
School of Marine & Atmospheric Sciences 
10 Rickenbacker Causeway 
Miami, Florida 33149

Howard J. Teas 
Biology Department 
University of Miami 
P.O. Box 9118
Coral Gables, Florida 33124

William L. Thomas «
Department of Geography 
California State University 
Hayward, California 94542

Jane M. Murphy
Associate Professor of Anthropology 
Department of Behavioral Sciences 
Harvard School of Public Health 
55 Shattuck Street
Boston, Massachusetts 02115

Robert C. Trumbull 
University of Miami
School of Marine & Atmospheric Sciences 
10 Rickenbacker Causeway 
Miami, Florida 33149

Michael Newton
Associate Professor, Forest Ecology 
School of Forestry 
Oregon State University 
Corvallis, Oregon 97331

Luong Tan Tuoc 
Department of Forestry 
National Agricultural Center 
45 Cuong De Street 
Saigon, Vietnam

Harding B. Owre (Michel)
University of Miami
School of Marine £ Atmospheric Sciences 
10 Rickenbacker Causeway 
Miami, Florida 33149

Nguyen-Khoa Phon-Anh 
The Center for Vietnamese Studies 
212-A, Tran Hung-Dao Boulevard 
Saigon 2, Vietnam

Warren C. Robinson 
c/o Population Council 
P.O. Box 2-75 
Bangkok 2, Thailand

Kenneth J. Turnbull 
College of Forest Resources 
University of Washington 
Seattle, Washington 98105

Charles P. Weatherspoon '
U.S. Army Engineer Topographic Laboratc 
Geographic Sciences Laboratory *
Fort Belvoir, Virginia 22060

Bernard J. Yokel
University of Miami *
School of Marine £ Atmospheric Science 
10 Rickenbacker Causeway
Miami, Florida 33149

xxiv



275

TABLE OF CONTENTS

*

II.

section I.

SUMMARY AND RECOMMENDATIONS S-l

Introduction

A. Origin of the Study 1-1
B. Scope and Limitations of the Study 1-2
C. Committee Policies 1-7
D. Provisions Included in the Contract 1-8E. Cooperation 1-10

Background Material

A. Development of Herbicides, and Their Uses in the 
Tropics

B. The Mi litary Use of Herbicides in SVN
C. Biological, Physical, and Chemical Characteristics 

of the Herbicides Used in the Vi et nam  War
(1) Picloram
(2) Cacodylic Acid
(3) 2,4-D and 2, 4,5-T
(4) TCDD  (2,3,7,8- te tr ac hl or od ib en zo -p ar a- di ox in ), 

a Contaminant of 2, 4, 5-T and Other Dioxins
(5) Te ra tology
(6) Summary and Conclusions

D. Ea rlier Studies of the Effects of Herbicides in 
South Viet na m

E. Brief Survey of South Viet na m

II-l
II-3

11-11
11-11
11-15
11-17

11-33
11-40
11-47

11-58
11-61

a

III. Inventory of  Herbicide Operations and Their Relation 
to Vegetation

A. Principal Material Used
B. Procedures and Results of Herbicide Inventories 

of Operations and Their Relation to Vegetation
C. Review of the HERBS Tape Data; and Other Data
D. Summary

III-l

III-2

III-5
III-31
III-37

IV. Assessment of the Effects of Herbicides on Vegetation 
in South Vi et na m

A. Introduction
B. Inland Forests

(1) General Successional Trends
(2) Bamboo in Relation to De fo liation of Inland 

Forests
(3) Quantitative Assessme nt  of Herbicide Damage 

to the Inland Forest

IV-1 
IV-5 
IV -5

1V-14

IV-20

XXV



276

TABLE OF CONTENTS (CONTINUED)

Section IV. Assessment of the Effects of Herbicides on Vegetation 
in South Vietnam (Continued)

C. Mangrove Forests
(1) Effects of Herbicides on Mangrove Species
(2) The Rung Sat
(3) Ca Mau Peninsula
(4) Factors in Recolonization
(5) Ecological Role of Acrostichum aureum in the 

Mangrove Forest
(6) Estuarian Studies in the Mangrove Forest
(7) An Estimate of Requirements for Restoration of 

Defoliated Mangroves

IV-91 
IV-92 
IV-95

IV-102
IV-107

IV-111
IV-113

IV-118

V. Effects on Soils

A. Persistence and Disappearance of Herbicides
B. Effects of Herbicides on Soils of South Vietnam

V-l
V-12

VI. Effects of Herbicides on Animals VI-1

VII. Effects on Humans

A. Biological Effects
(1) Reproductive, Teratological and Genetic Effects 

of Herbicides Used in SVN
(2) The TCDD Problem in South Vietnam
(3) Epidemiological Effects of Ecological Change

B. Socioeconomic and Psychological Effects
(1) Herbicide Effects on Settlement Types as Shown 

by Aerial Photography
(2) Beliefs, Attitudes and Behavior of Lowland 

Vietnamese
(3) Perceived Effects of Herbicides in the Highlands

C. Study of a Mangrove Forest Community in Relation to 
Herbicide Effects

STATEMENTS OF EXCEPTION

VII-1

VII-2

VII-2
VII-7

VII-12
VII-25

VII-25

VII-42
VII-58

VII-67

E-l

xxvj



277

The Effects of 
Herbicides in 
South Vietnam

*



278

s-i

SUMMARY

O ri gin  d f  th e  S tu dy (S e c ti o n  I ) a

The s tu d y  ha d i t s  o r i g in  in  th e  w id e sp re a d  p u b l ic  c o n ce rn  t h a t  th e  
ex te n s iv e  u se  o f  h e r b ic id e s  in  th e  V ie tn am  war  may hav e ha d s e r io u s  ad 
ver se  e f f e c t s ,  p e rh a p s  i r r e v e r s i b l e ,  on  en v ir o n m en t an d p e o p le , m ajo r 
eco nomic lo s s e s  b ecau se  o f  dam age  to  f o r e s t s  an d c r o p s , an d re p ro d u c ti v e  
f a i l u r e s ,  c o n g e n i ta l  m a lf o rm a ti o n s , an d g e n e t i c  dama ge in  hu m an s.  «

In  re sp o n s e  to  t h i s  p u b l ic  c o n c e rn , C o n g re ss in  l a t e  1970  d i r e c t e d  
the D ep ar tm en t o f  D ef en se  (DOD) t o  c o n t r a c t  w it h  th e  N a ti o n a l Academy o f 
Sci en ce s (NAS), f o r  a s tu d y  o f  th e  e c o lo g ic a l  an d p h y s io lo g ic a l  e f f e c t s  
of  th e  w id esp re a d  m i l i t a r y  u se  o f  h e r b ic id e s  in  S outh  V ie tn am  (SVN). A 
17-member co m m it te e , w it h  a d d i t i o n a l  p r o f e s s io n a l  s t a f f  an d 30 c o n s u l
ta n ts , c a r r i e d  o u t  th e  s tu d y , w hi ch  in c lu d e d  f i e l d ,  l a b o r a to r y ,  an d 
li b ra ry  r e s e a r c h .  Some 1 ,5 00  m an -d ay s w er e s p e n t in  SVN d u r in g  th e  c o u rse  
of th e  s tu d y , th e  r e s u l t s  o f  w hi ch  a r e  d is c u s s e d  in  th e  fo ll o w in g  r e p o r t .
A dd it io n a l t e c h n ic a l  d e t a i l s  a r e  a v a i l a b l e  in  th e  p u b l ic  r e c o rd s  o f  th e  
Co mm itte e.

The Com m itt ee  c o n d u c te d  wo rk  on  th e  fo l lo w in g :

1.  In v e n to ry  o f  th e  sp ra y ed  a r e a s  by  h e r b ic id e  ty p e , d a t e ,  an d 
fr e q u e n c y  o f  s p ra y  a p p l i c a t i o n  a s  r e l a t e d  to  v e g e ta t io n  ty p e s  
an d to  p o p u la t io n  d e n s i ty .

2.  E f f e c t s  on v e g e ta t io n ,  w it h  em phasi s on  th e  in la n d  an d man gr ov e 
f o r e s t s — th e  two v e g e ta t io n  ty p e s  s u b je c te d  to  th e  m ost  ex 
t e n s iv e  h e r b ic id e  s p ra y in g — an d a l s o  w it h  c o n s id e r a t io n  o f  
e f f e c t s  on  c ro p  p ro d u c t io n .

3.  P e r s i s t e n c e  o f  h e r b ic id e s  in  th e  s o i l ,  an d t h e i r  e f f e c t s  on  
s o i l  f e r t i l i t y ,  i . e . ,  on  th e  c o n te n t  o f  e s s e n t i a l  n u t r i e n t s  
a v a i l a b l e  t o  p l a n t s .

4. E f f e c t s  on  an im a ls  ( l im i te d  to  s t u d i e s  on  an im a l p o p u la t io n s  a
in  e s t u a r i e s ,  an d on th e  p o p u la t io n s  o f  d i s e a s e  v e c to r s ,  b o th
in  th e  m angro ve).

5.  E f f e c t s  on  p e o p le  (m e d ic a l,  so c io eco n o m ic , p s y c h o lo g ic a l ) .

The e x te n t  t o  w hic h  th e s e  p ro b le m s co u ld  be e f f e c t i v e l y  d e a l t  w it h  
was  h ig h ly  v a r i a b l e .  The Com m it te e co u ld  c o n s t r u c t  o n ly  a t e n t a t i v e  
i n i t i a l  pr og ra m ? t h i s  ha d to  be  m o d if ie d  r e p e a te d ly  in  th e  c o u rse  o f  th e  
w° rk . The  p r i n c i p a l  l i m i t a t i o n  to  th e  C o m m it te e 's  wo rk  wa s th e  s e c u r i t y  
c o n d it io n s  in  SVN, w hi ch  re n d e re d  lo n g - te rm  f i e l d  s t u d i e s  v i r t u a l l y

S ecti on  nu mbe rs  r e f e r  to  s e c t io n s  in  th e  bo dy  o f  t h i s  r e p o r t .
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impossible. Moreover, the Committee started its work in SVN in September 
1971, while all major herbicide operations were terminated early in that 
year; the Committee had somewhat over one year for gathering most of its 
materials. Hence, on the one hand, relatively short-term effects were 
difficult to study; on the other hand, except where detailed historical

* information such as aerial photographs were available, research was limited 
to short periods of time, whereas some of the effects, for example on suc
cession of vegetation in forests, are long-term ones. Statistics and in
ventories on SVN population, forestry, and agriculture were not available

* or did not contain sufficient detail to allow quantitative assessments of 
many herbicide effects, particularly at the national level. Despite these 
limitations, we carried out field studies on a number of problems (effects 
on vegetation and soils, persistence of herbicides in soils, effects on 
estuarine life and on ecological-epidemiological effects of defoliation, 
and on the perception of herbicides and their effects by humans), and the 
available documents, including extensive aerial photography, were examined 
and evaluated.

History of Military Use of Herbicides in South Vietnam (Section II B)

The military use of herbicides in SVN began in 1962, was greatly 
expanded in 1965 and 1966, and reached a peak in 1967-69 (see Table I). 
After it was reported that 2,4,5-T, one of the components of the most 
extensively used herbicide preparation, Agent Orange, caused birth defects 
in mice, the use of this agent was stopped in 1970, and, during 1971, ap
plication of herbicides under U.S. military control was rapidly phased 
out. According to records available to the Committee, fixed-wing opera
tions ceased in 1971, and other applications in October of that year. The 
herbicide agents used in the Vietnam war and the application rates are 
shown in Table II.

The Herbicides Used in the Vietnam War (Section II C)

The herbicides used for military purposes in SVN are among a consider
able number of chemical compounds utilized widely for the control of weeds 
and unwanted vegetation, although the application of some of them, in the 
United States and some other countries, is limited to specific purposes. 
They are selected because they can be manufactured cheaply and in large

* quantities, but also for physical, chemical, and biological characteristics 
that minimize undesired side effects. They have been used worldwide in 
large quantities, on the whole without causing serious hazards. There is 
considerable information on their properties, such as solubility and

M  volatility, effects on plants, behavior in soil, toxicity on and behavior
in animals, although the amount of this information is greater for some 
(2,4-D and 2,4,5-T) than for others (picloram, cacodylic acid).

In the form present in Agent Orange, 2,4-D and 2,4,5-T are little 
soluble in water but are moderately volatile. In soil, they undergo rapid 
breakdown (2,4-D more rapidly than 2,4,5-T). These properties indicate 
that the two compounds will not readily move in soil and water, though 
some movement as vapor does occur. 2,4-D in the form present in Agent 
White, and the other component of this agent, picloram, are non-volatile
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T a b le  I .

A p p l ic a t io n  o f H e rb ic id e s  in  th e  V ie tn am  War by  Yea r

M il l io n s  o f  G a ll o n s

196 2-  Aug -Dec
Year J u ly  1965 1965 1966 196 7 196 8 1969 197 0 1971 T o ta l

Orange NAa .3 7 1 .6 4 3 .1 7 2 .2 2 3 .2 5 .5 7 .0 0 11.2 2

Whi te NAa 0 .5 3 1 .3 3 2 .1 3 1 .0 2 .2 2 .0 1 5 .2 4

Blue NAa 0 .0 2 .3 8 .2 8 .2 6 .1 8 .0 0 1 .1 2

T ota l 1 .2 7 .3 7 2 .1 9 4 .8 8 4 .6 3 4 .5 3 .9 7 .0 1 18 .8 5

a Not a v a i l a b l e .

T a b le  I I .

H e rb ic id e s  Used in  SVM 19 65 -1 97 1

Agen t

A c ti v e
C hem ic al

Co mpo ne nts

M i l i t a r y  
A p p l ic a t io n  

R a te  ( l b /a c r e )
M il l io n s  o f  g a l lo n s  
u se d , Au g. 19 65- 19 71

Oran ge 2,4 -D 1 2 .0 0
2 ,4 ,5 -T 1 3 .8 0 11 .2 2

*
Whi te 2 ,4 -D 6 .0 0

P ic lo ra m 1 .6 2 5 .2 4

Blue C a co d y li c ft
a c id 9 .3 0 1 .1 2

T ota l 17 .5 8
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but highly water-soluble, and picloram is more persistent in soil than 
2,4-D or 2,4,5-T. Thus, while there is no hazard of movement in vapor 
form, there is some hazard of movement with water, both in soil and by 
rain. Cacodylic acid, the active component of Agent Blue, is also non
volatile and water-soluble but decomposes rather rapidly to non-soluble, 
relatively non-toxic aresenical compounds in soil and water.

2,4-D, 2,4,5-T, picloram, and cacodylic acid are distinctly toxic but 
only when ingested or absorbed in relatively large amounts. The toxicity

» of 2,4-D and 2,4,5-T is somewhat greater than that of picloram and caco
dylic acid. 2,4-D and 2,4,5-T are rapidly excreted in unchanged form by 
most animals, and there is no evidence for accumulation in any tissues or 
in the food chain. Some derivatives of the two herbicides, including those 
present in Agent Orange, seem, however, to possess a relatively high 
toxicity for some aquatic animals.

In 1969, both 2,4-D and 2,4,5-T were reported to produce birth defects 
in laboratory animals. At about the same time, it was recognized that 
2,4,5-T contained a contaminant, TCDD (2,3,7,8-tetrachlorodibenzo-para- 
dioxin), an extremely toxic material that also possessed teratogenic 
properties. However, whereas some of the birth defects in laboratory 
animals, which had originally been ascribed to 2,4,5-T, were actually 
caused by TCDD, it appears that 2,4,5-T has some teratogenic potential 
of its own, although at relatively high doses. Tests with 2,4-D were less 
conclusive.

TCDD, a Contaminant of 2,4,5-T (Section II C-2, C-5)

TCDD is extremely toxic to some laboratory animals. In male guinea 
pigs, the most sensitive animal so far found, a single dose of 0.0006 mil
ligrams per kilogram body weight causes death in half of the animals fed.
In other animals (rats, mice, rabbits) the corresponding dose is con
siderably higher, in the range of 0.05 to 0.2 milligrams per kilogram.
TCDD has been found to be teratogenic in mice; results with other labora
tory animals have not been conclusive. The lethal dose in humans is not 
known, nor is that required to cause birth defects, if indeed there is 
such an activity. TCDD is strongly implicated as the main cause of

* chloracne, a disease that has affected employees in some plants manufac
turing 2,4,5-T or its precursor, 2,4,5-trichlorophenol. TCDD apparently 
decays very slowly under normal environmental conditions, indicating that 
its potential hazards may be very persistent.

Inventory of the Military Use of Herbicides in South Vietnam (Section III)

The Committee conducted as thorough as possible an inventory of the 
herbicide operations in SVN, as the basis for assessing the effects of 
these operations on vegetation, soils, and people. The main source used 
was the HERBS tape, a computerized record of time, place, amount, type, 
and military purpose of herbicide operations carried out by aircraft be
tween August 1965 and February 1971 (plus a printout covering the period



March through October 1971, the stated termination of the U.S.-controlled 
herbicide operations). The material, which covers about 85 percent of 
all herbicide operations in SVN, was evaluated in conjunction with the help 
of a vegetation map and aerial photographs in order to determine the dis
tribution of herbicides with respect to vegetation types. Their distri
bution with respect to population and to settlement types in the whole 
country could not be studied, because relevant material was received too 
late. Results of such studies in selected areas are summarized under 
"Human Reactions to Military Use of Herbicides," Items 1-3, see below.

The number of gallons sprayed in SVN is shown in Tables I and II, the 
areas sprayed once; twice, and more times in Table III. The total area 
of SVN that was sprayed is somewhat larger than the area of Connecticut, 
while the entire country (approximately 44.6 million acres) equals in size 
this state plus Rhode Island, Maine, Vermont, New Hampshire and Massachu
setts.

About 88 percent of the herbicide missions recorded on the HERBS tape 
were designated for defoliation, about 9 percent were for crop destruc
tion, and the remaining 3 percent were directed at base perimeters, enemy 
cache sites, waterways, and lines of communication. There was little re
lationship between recorded purpose and distribution of sprays with respect 
to native vegetation type, although a relatively greater proportion of the 
crop-destruction missions employed Agent Blue, and all these missions were 
flown in the northern two thirds of SVN. Regardless of the stated purpose 
of the mission, about three quarters of the total gallonage was sprayed 
over inland forests, about 8 percent over mangrove forests, and a little 
over 7 percent over permanently cultivated areas (see Table III). Crops 
were affected, however, to a greater extent than indicated by the latter 
figure because temporary fields ("swiddens") such as those customarily 
cultivated by the Highlanders (Montagnards) were classed as "forest," 
and because field crops were damaged by drift of herbicides outside the 
intended or recorded spray path.

Herbicide Damage to Vegetation (Section IV)

Death of and damage to vegetation caused by herbicides can have many 
different consequences: loss of potential production at a stage before 
the growth becomes economically valuable; loss of commercial products 
such as timber, grain and fruit; lack of young plants and of seeds neces
sary to maintain the "system," the latter type of effect being particularly 
important in native vegetation. The Committee studied herbicide damage to 
three major vegetation types of SVN: the inland forest, the mangrove 
forest, and (permanently) cultivated land. Information on effects on the 
last-named type (crop damage) was obtained mainly in a study of effects on 
settlements and by interviews with villagers, and the results are there
fore reported under "Effects of Herbicides on Humans." With the exception 
of extensively sprayed mangrove forests, aerial photographs showed that 
vegetation cover of some type returned to most areas within six months to 
a year after they had been sprayed. Because of limited access to the
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Table XII.

Estimated Acreage Sprayed One or More Times, 1965-1971*

Total Sprayed

Vegetation
Typeb

Total in
SVN in 1953

Number of Times Sprayed 
Aug. 1965-Mar. 1971

one or more
times

Millions 
of acres Percent Millions of acres

Millions 
of acres Percent

Inland 1 2 3 4+
forest 25.91 62.4 1.72 0.62 0.22 .11 2.67 10.3

Cultivated
land 7.80 18.8 0.20 0.04 0.01 0.00 0.26 3.2

Mangrove
forest .72 1.7 0.14 0.07 0.03 0.02 0.26 36.1

Other 7.07 17.1 0.31 0.07 0.02 0.00 0.39 5.5

Total 41.50 100.0 2.37 0.80 0.28 0.13 3.58 8.6

Soes not include coverage of missions before August 1965 (1.27 million gallons) 
and missions after that date for which location information is incomplete (1.1 million gallons), representing about 12.5% of the total gallonage accounted 
for. Compare Tables III C-l and III C-2, and related text.

^Inland forests include those areas classed as dense forest, secondary forest, 
swidden zones, bamboo forests, open dipterocarp, Lagerstroemia and 
Leguminosae forests. "Other" include pine forests, savanna and degraded forests, grasslands and steppes in higher elevations, dunes and brushland, grass and 
sedge swamps and areas of no vegetation (urban areas, roads, water courses, etc.). Classification and area figures follow Bernard Rollet (1962). See Tables II-E and 
III B-3 and the accompanying text.



forest we were often not able to determine the exact nature of the post
spray vegetation. The fact that vegetation of some type generally returned 
promptly suggests, however, that there was no permanent inhibition of plant 
•jrowth because of adverse conditions in the soil.

Inland Forests: Damage and Redevelopment (Section XV B[l],(2])

The inland forests received three-quarters of all. herbicide sprays.
As a result of extensive study of aerial photography and limited obser
vations on the ground in sprayed forests, we conclude that damage to 
forests depended on the frequency with which a given area was sprayed, 
the time intervals o f individual sprays in multiple-sprayed areas, the 
extent to which there was other disturbance (especially bombing, and also 
tearing and burning for agriculture or other purposes, as well as selec
tive logging). It should also be noted that much of the inland forests 
of SVN, including the areas sprayed with herbicides, was already dis
turbed— as are most tropical forests, except those in the remotest loca
tions— by lumbering, agriculture clearing, or fire prior to the time of 
spraying. Although some areas are technically classed as "forest," and 
have been subjected to herbicide sprays, they contained few large trees.

Because so many variables are involved, the extent to which there 
will be recovery from deleterious effects, and the time required, cannot 
be stated in precise terms. In some areas, particularly those sprayed 
only once and not subject to other disturbances, damage was generally 
limited to the tallest trees, which were more exposed to the spray than 
lower ones. It appears that redevelopment will resemble the pattern of 
forest growth following harvest of large trees. In areas sprayed more 
frequently, where damage was heavier in the lower stories of the forest,
-he redevelopment will take longer. If large-scale rehabilitation of 
war-damaged inland forest is undertaken, it is probable that all single- 
’Prayed and most multiple-sprayed forests can eventually be restored to 
productive forestry by adopting appropriate silvicultural practices, 
-ystematic on-the-ground studies of sprayed areas are essential, with 
special attention to numbers and sizes of young individuals of the 
important tree species and of seed sources.

Concern has been expressed that herbicide-damaged forests will be re
placed by bamboo. Information derived from limited field and aerial recon 
naissance suggests that where herbicide spraying has led to the death of 
the forest tree species and suppression of their reproduction, bamboos, if 
present in the area— as they are in many but not all inland forest areas—  
tend to increase with establishment of pure stands, which may persist for 
ttany years. However, it is difficult to distinguish this herbicide effect



from effects of other disturbances, particularly fire and agricultural 
clearing, and it should be realized that extensive bamboo forests existed 
in the SVN before the herbicide operations, probably as results of such 
disturbances. Evidence for rapid invasion of new forest areas by bamboos 
as a consequence of herbicide spraying was not observed.

Inland Forests: Loss of Merchantable Timber and Other Damage
(Section IV B-3)

Using the HERBS records of herbicide operations, plus aerial photo
graphs taken before, during, and after these operations, combined with information on the characteristics of the forests of SVN and measures of logs 
used currently in sawmills in SVN, the Committee estimated the total loss 
of merchantable timber in SVN forests by estimating the total number of 
trees of merchantable size killed by the herbicide operations in the inland forests of SVN, based on a detailed analysis of no less than some 100,000 acres (40,000 hectares). The estimate is 1.25 million m 3 with a range of 0.5 to 2.0 million iP. This may be related to an estimated total of about 8.5 million m 3 of merchantable timber in the sprayed area. Our estimate 
is, however, much lower than previous estimates by some other authors.
The reasons for this discrepancy lie in differences in assumptions about 
the status of the forest inventory in SVN prior to application of herbi
cides, in estimates of effect of one and more than one spray, in predic
tions of length of time for restoration of forest structure following 
spray, and differences in estimates of total forest area exposed to herbicide sprays.

Loss to non-merchantable timber in the herbicide-sprayed area of the inland forests was estimated to be between 5,050,000 and 11,150,000 m 3 
(see Table IV B-8) although the accuracy of this estimate is considerably 
less than that for merchantable timber.

In addition to the losses in merchantable and non-merchantable timber, 
there are other types of damage; to saplings and young trees ("growing stock 
which in normal forest development will replace older trees as these die or 
are harvested, to growth because of herbicide damage (e.g., loss of part of 
the crown), which however did not result in death, and to seed sources.
These damage classes could not be determined quantitatively, because of lack of both access on the ground and a forest inventory. However, the damage 
to growing stock has been substantial, particularly in heavily overused 
open forests and in young forests emerging from abandoned swidden. Loss 
of seed sources in these forests may also be a very critical type of damage, with serious consequences for the future of the forests, even though the 
merchantable volume of the source trees (per unit forest surface) was quite 
small. Thus, the total damage, particularly in multiple-sprayed inland 
forest areas, was undoubtedly extensive and serious. We also found some, 
although not very extensive, anomalies for which the explanation is not 
clear. These were usually areas that had been sprayed four times and from 
which the tree cover has almost entirely disappeared. The reasons for this 
could not be determined. Other areas sprayed as many or more times did not exhibit this much damage.
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Damage to the inland forests was not confined to herbicides. Damage 
by bombing was also heavy, in both extent (area) and intensity (destruction 
of all trees, large and small, in the area of the crater, heavy damage in 
its perimeter, including metal fragments embedded in surviving trees, which 
pose a hazard in sawmills, etc., and may reduce the value of timber from 
SVN in general). *
Damage and Regrowth in Mangrove Forests (Section IV C)

A large proportion of the mangrove forests was sprayed with herbicides, 
and was more heavily affected by the spraying than any other vegetation type 
in SVN. Of the approximately 720,000 acres of SVN that were covered by 
mangrove (representing about 1.7 percent of the total area of the nation), 
about 260,006 acres, or 36 percent, were sprayed. One spray usually killed 
all mangrove trees; large contiguous areas were devastated, and there has 
been little or no recolonization of mangrove trees in extensive sprayed 
areas, except along the margins of some of the canals that drain these 
swamps. One reason for this is that in some areas, especially the "Rung 
Sat Special Zone" southeast of Saigon, the destruction of this vegetation 
type was so complete as to eliminate most seed sources. Wood cutting, a 
traditional economic pursuit in the mangrove forests, is probably further 
reducing the supply of seeds and retarding recovery. An estimate based 
on a model suggests that, under present conditions of use and natural re
growth, it may take well over 100 years for the mangrove area to be 
reforested. With a massive reforestation program, the forest could 
probably be restored in approximately 20 years if sufficient money and 
seed resources were available.

The mangrove forest plays important roles as spawning site and food 
source for many economically important fish and shellfish species. Compara
tive studies of frequency of fish, shellfish, and planktonic organisms the 
last-named important as food for the former two— in waters of an herbicide 
sprayed and largely denuded region and of an intact mangrove region showed 
that, while both were rich in planktonic organisms, the numbers and variety 
of these organisms were lower in the former than the latter. The same was 
true of large fish, while fish eggs and larvae were more frequent in the de
nuded region, although the variety of fish was the same. However, the data 
are not extensive, and the differences between the two sites are not large 
enough to draw firm conclusions. Overall fish catch in SVN has not changed *
much in the years of the herbicide operations, but catch per fishing craft 
(per unit of effort) has declined, in contrast, for example, to the situation
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in Taiwan and Thailand. However, it was not possible to separate the opera
tion of herbicide-related effects, such as the possible decrease in fish 
food, from other effects, such as increased fishing pressure, increased 
motor boat traffic, and decreased safety.

Effects of Herbicides on Soils (Section V)

The Committee conducted two kinds of studies to investigate the possi
bility that military applications of herbicides might have resulted in long 
lasting changes in the ability of the soil to support plant growth. First, 
samples of soil from sites in SVN and Thailand that had been sprayed during 
the military herbicide operations or in related tests were chemically 
analyzed for the presence of herbicides (2,4,5-T; 2,4-D; picloram). Second, 
planting experiments and chemical analyses for residual herbicides were con
ducted in SVN and the Philippines in tropical forest, agricultural, and man
grove soils that had been treated with herbicides in the same amounts as 
used in the herbicide operations in SVN. In general, both chemical and 
biological assays showed that toxic residues of herbicides applied at mili
tary rates disappeared within less than one year. If traces persisted (in 
certain mangrove areas), they were below or near the limit of biological 
activity even in highly sensitive plants and did not seem to affect the 
reestablishment of native vegetation.

Limited studies were made of soil fertility— that is, the contents of 
the soil in readily available essential plant nutrients— in herbicide 
sprayed and unsprayed inland and mangrove forest areas. Compared with 
other ecosystems, in tropical forests a very high proportion of those plant 
nutrients is contained in the vegetation, rather than being retained in the 
soil. Concern has therefore been expressed that the death of large amounts 
of tropical forest vegetation may lead to loss of essential nutrients from 
the ecosystem, decreasing the prospects for revegetation after extensive 
herbicide treatment. Our results indicate, however, that although there 
were certain differences between "sprayed" and "unsprayed" inland forest 
and mangrove soils, the widespread death of vegetation caused by the herbi
cides has not had lasting detrimental effect on those plant nutrients with
in the ecosystem, with the possible exception of potassium. Potassium may 
be lost especially if the levels of other elements in the soil or the shed 
plant matter should become too high.

We saw no evidence in aerial photographs, aerial observation, or our 
limited visits to affected forests that destruction of vegetation by herbi
cides had resulted in laterization (permanent hardening of the soil surface, 
which inhibits forest regrowth) over any large areas of inland forests, as 
has been suggested by some authors.

Effects of Herbicides on Humans (Section VII)

The following conceivable types of herbicide effects on animals and 
humans were considered by the Committee: toxicity in directly exposed

33-749 0— 74----20



individuals; birth defects of offspring born to exposed mothers; ecologi
cal effects on disease-carrying insects and rodents; economic and behavioral 
changes associated with herbicide-caused destruction of vegetation; and per
ception and evaluation of herbicide effects by the Vietnamese public.

Herbicides and Birth Defects (Section VII A-l)

The Committee could find no conclusive evidence of association between 
exposure to herbicides and birth defects in humans. Available records of 
two major Saigon hospitals and evaluation of records in a third, as far as 
they go, showed no consistent pattern of association between rates of con
genital malformations and annual amounts of herbicides sprayed. The Com
mittee recognizes however that the material is not adequate for definite 
conclusions.

The Committee has not yet completed its comparison of herbicide-spray 
records with the dates and places of birth of children with birth defects 
who were treated at the Barsky Unit, Cho Ray Hospital, Saigon-Cholon. The 
Barsky data are probably the best ones that can be obtained in SVN for the 
study of the problem.

The TCDD Problem in South Vietnam (Section VII A-2)

Analyses of samples of Agent Orange that had been returned from SVN, 
or had been procured but not shipped to the country, indicate that the 
amounts of TCDD ranged from less than 0.05 to almost 50 parts per million, 
with average concentrations in two sets of samples of 1.91 and 2.99 ppm.
Over 10 million gallons of Agent Orange were used in SVN, suggesting that 
perhaps 220 to 360 lb of the TCDD contaminant were released over SVN.

Until early 1973, there were no analytical techniques available with 
sensitivity and specificity sufficient to detect the extremely small 
quantities of TCDD likely to be present in the environment. A much more 
sensitive and specific analytical method for detecting TCDD has recently 
been developed, and it has been reported that TCDD is present in fish and 
shellfish collected in 1970 and 1973 in waters of SVN, which drain areas 
that had been subjected to heavy herbicide sprays during the war. While 
the significance of this finding is by no means clear, it has raised serious legitimate concerns for the public health; these concerns will persist as 
long as the problem is not resolved.

Herbicides and Medical-Ecological Changes (Section VII A-3)

Insect and rodent carriers (vectors and reservoirs) of human dis
eases are sensitive to small changes in the environment that they may 
share with humans. The Committee studied differences between vector 
populations and the prevalence of malaria in human populations living in cleared and uncleared mangrove forests. Malarial mosquitoes were absent 
and there was no malaria among children living in uncleared mangroves in 
Thailand. Malaria organisms were found in the blood of 7 percent of 
children in a herbicide-cleared mangrove area in SVN, where mosquitoes of 
species known to be capable of transmitting malaria were also found. A



mechanically cleared mangrove area in Thailand had malarial mosquitoes, 
and also had a higher rat population than did uncleared mangrove areas in 
Thailand. The results of this study led the Committee to conclude that 
clearing of mangroves by mechanical or chemical means may lead to envi
ronmental changes that favor vectors of human diseases. In the cleared 
mangrove community in SVN, the presence of malaria was probably a conse
quence also of temporary or permanent migrants from previously malaria- 
infested areas, and of the development of irrigated agriculture in 
herbicide-cleared areas that previously had been used for woodcutting and 
fishing.

Human Reactions to Military Use of Herbicides (Section VII B, C)

The Committee studied human reactions to the military applications of 
herbicides by interpretation of aerial photographs taken before and after 
spraying of a variety of land use and settlement types, by interviews, 
and by examination of relevant local documents where available. Studies 
of one or more of these kinds were conducted in mangrove forest, irri
gated rice, coconut plantation, gardening, and upland crop areas, and 
among Vietnamese and Montagnard peoples (the latter being interviewed in 
refugee camps). We also made a study of Saigon newspapers and other pub
lications representative of the urban population. The results of aerial 
photography, documentary, and interviews were highly consistent, thus 
reinforcing one another. On the other hand, the opinions obtained in 
interviews in each community were quite diverse, suggesting that our re
spondents were usually expressing their own perceptions of herbicides, 
rather than following propaganda lines of either the government of RVN 
or the NLF. Following are the main general results:

1. Some communities and agricultural areas of all land-use types 
that we studied were in the direct path of recorded herbicide missions, 
many of them repeatedly. However, since the areas were selected because 
they had been heavily sprayed, these results cannot be used for a quan
titative estimate of people thus affected in the country as a whole.

2. Herbicide spraying resulted in the displacement of people from 
their homes and contributed to the urbanization of SVN. However, major 
dislocations of human populations that followed herbicide sprays were 
often associated with other types of aerial or ground military activity.
In only one out of 18 areas studied did population and settlements 
increase over the pre-spray period.

3. Application of herbicides in areas of human habitation resulted 
in destruction of or damage to crops regardless of the intended military 
purpose and the herbicide agent used. In 16 out of 18 areas studied, crop damage that had been caused by missions designated as defoliation was 
greater than that by missions designated as crop destruction. In addition 
to crop damage because the fields were in the direct flight path of 
herbicide missions, there was evidence for widespread crop damage by 
drift, i.e., herbicide carried outside the intended target area by wind, 
even though herbicide missions were not to be flown when wind velocity exceeded a certain limit.
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4. Herbicide exposure of field crops usually resulted in loss of 
production for no more than one growing season. There was no evidence 
that crops could not be replanted within one year and less after the last 
herbicide spray. Fruit trees, especially coconuts, jackfruit, and papaya, 
suffered more persistent damage, and in some cases were killed, leading
to loss of production for several years. Damage reparations— which, however, 
were intended on a solatium basis— were generally inadequate to pay for the 
direct damage in a single year, and did not even attempt to pay for lost 
production beyond the year of the spray, nor for the costs of restoring 
production. The loss was probably greatest to those farmers who were 
closest to the margin of subsistence and to those heavily dependent on tree 
crops.

5. Some individuals in every community in which people were inter
viewed reported that domestic animals and humans became ill or died after 
exposure to herbicide sprays, or after eating herbicide-treated plants or 
drinking contaminated water. Toxic symptoms reported included eye, skin, 
respiratory, and digestive disturbances. Reports of serious illness and 
death, especially among children, were more common and consistent among 
the Montagnards than among the lowland people. No independent medical 
studies of exposed populations were however in either case available from 
the time of spraying against which these reports could be confirmed or 
refuted.

6. Effects of herbicides were preponderantly viewed as deleterious to 
the livelihoods of the people whose land was sprayed, with the exception of 
some residents of the mangroves, who thought that defoliation resulted in 
increased security from the NLF, and also made it easier to clear land for 
irrigated fields. Woodcutters in this area recognized, however, that their 
primary resource had been largely eliminated by herbicides.

Psychological Reactions to Herbicides (Section VII B-2)

The study of psychological reactions among South Vietnamese con
sisted of two types of investigations: (1) measurement of emotional 
strain and (2) assessment of attitudes about herbicides. Refugees from 
a rural community which had been heavily sprayed showed a higher level 
of emotional strain than any other group to which they could be compared. 
Among them, those who had experienced the larger number of hard knocks 
of war had more evidence of emotional symptoms than those who were less 
severely hit. The spraying of herbicides contributed in both a general 
and specific way to the experiences identified as hard knocks. In regard 
to attitudes about herbicides, most of the people in the countryside held 
to the pragmatic belief that herbicides were a bad thing among many bad 
things that occur in war. In contrast, our study of pro-government and 
opposition newspapers from Saigon showed that the military herbicide 
program came to be viewed negatively by people in the cities. Herbicides 
came to be an emotionally charged symbol standing for many apprehensions 
and distresses, especially those for which Americans are blamed.



RECOMMENDATIONS

In what follows, the Committee recommends that action be taken 
in several fields as a consequence of its studies. Our first recom
mendation, however, is that the Committee's report be translated into 
Vietnamese. This is because it is the people of Vietnam who must live 
with the consequences of herbicide use and who must undertake remedial 
action.

It is also clear that Vietnamese effort to cope with the conse
quences of herbicide use will require financial and technical support 
from the United States. This should include the necessary funds, 
training for Vietnamese workers, the lending of technical and profes
sional personnel as needed, and the supplying of equipment.

TCDD (Dioxin)

In view of the very high toxicity of TCDD (dioxin) to animals, 
and the presence of this substance in Agent Orange, which was widely 
used in the herbicide operations in SVN (approximately 10 million gal.), 
and preliminary reports of TCDD in fish in Vietnam on the one hand, 
and the lack of any data permitting assessment of TCDD effects on humans 
on the other, we strongly recommend two actions which should be under
taken simultaneously:

(1) Repeated systematic samplings and analyses of materials from 
Vietnam to verify the presence of TCDD and determine the level and dis
tribution in human foodstuffs, animals involved in the human food chain, 
and river, estuarine and sea muds. Such samplings should be started 
immediately and should be repeated at intervals to follow changes that 
may occur with time.

(2) Long-term studies to obtain a firmer basis for assessing the 
potential harmful effects of TCDD on man.

Other Human Health Problems

Reports of Highlanders (Montagnards), in comparison with lowland 
Vietnamese, on death and illness caused by herbicides are so consis
tent that despite the lack of medical and toxicological evidence for 
such effects they cannot be dismissed out of hand and should be fol
lowed up as promptly as possible by intensive studies which should 
include medical and behavioral sciences approaches. Such studies will 
become possible only after peace has been restored in that area.

a
We strongly urge prompt evaluation of the data the Committee 

collected at the Barsky Unit of Cho Ray Hospital (see Section VII A-l)



292

S-15

and elsewhere to determine whether or not they indicate a relationship 
between exposure to herbicides and congenital malformations.

We also strongly urge a comprehensive medical study over time 
of the approximately 50 Vietnamese men who were heavily exposed as 
handlers of herbicides in the defoliation program, if they can be lo
cated, as compared with an appropriate "control" group.

Where defoliated areas are considered as resettlement sites (or 
have already been settled by new populations) epidemiological studies 
are recommended, directed at determining changes in populations of 
potential dieease vectors and taking into consideration possible ef
fects of different land-use types on the spread of disease.

Inland Forests

The inland forest regions contain major resources for the people 
of SVN. These areas have been subjected to the greatest amount of 
herbicide spray and to other war damage.

We therefore recommend that a complete inventory of representa
tive samples of the forest be made as soon as possible, with particular 
attention being paid to reproduction and the young age classes of 
trees and to changes in forest composition, followed by studies to 
determine the consequences of war-related damage.

A systematic forest inventory is necessary for developing a basic 
land-use policy. When such a policy is established it may be appro
priate to design specific procedures, for example with regard to con
servation of forest reserves, for systematic reforestation programs. 
Forest utilization problems related to war-caused damage should be 
studied. In heavily damaged inland forest areas, plans and rehabilita
tion efforts should be initiated as soon as possible.

Mangrove Forests

The mangrove forests of SVN, which are economically important as 
a source of fuel and of food for fish, have suffered a greater damage 
than any other type of vegetation in SVN.

Since good inventories have been made of the mangrove forests, the 
first essential step appears to be the development of a land-use policy 
which, among other matters, would help determine how much of the man
grove area should be reforested and how much developed for agricultural 
and other uses. Both developments appear feasible although either one 
will undoubtedly require a considerable input of labor and capital. The 
Committee urges most serious consideration of the important role of 
mangroves as fish and shellfish breeding grounds which require the 
preservation or reestablishment of adequate forested areas.
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Urgent attention should be given to proper utilization of man
grove forests, particularly in view of the increasing energy problems, 
and the possible need for more fuel in the future.

Records

Many records of the lower reporting levels (district, province) 
which would have been useful in answering in more detail the direct and 
indirect effects on agriculture or on movement or health of people were

* routinely destroyed after being summarized and forwarded to regional or 
national headquarters. We recommend the preservation of all remaining 
records relating to herbicide operations. These should be declassified 
where necessary and made available for further study. Records of this 
NAS Committee, including data bank, photographs, and other records, 
should likewise be preserved and kept available for later studies.

General Recommendations

Herbicides are an example of a modern technology which when em
ployed on a massive scale for military use cannot be completely con
trolled, nor limited in time and space to their intended target. The 
Committee recommends that Congress, in appropriating funds for develop
ment and use of materials and equipment as weapons, also appropriate 
funds for independent study and monitoring in those cases where there 
is a serious possibility of any widespread or persistent ecological 
or physiological effects. The Committee's work is a convincing demon
stration of how difficult it is to do this after the fact.

Herbicides were a grave concern to many Vietnamese and achieved 
symbolic and emotional significance which sometimes outweighed the 
actual facts. We recommend further studies in collaboration with 
the Vietnamese with a view to promoting greater understanding of the 
properties of these herbicides, of their peaceful uses, and their 
hazards.

Herbicides have been only one of the impacts of the recent war 
on the Vietnamese people. The various direct and indirect war impacts

* were however all closely interrelated, and it is the Committee's firm 
belief that rehabilitation and reconstruction efforts should not be 
fragmented according to different categories of damage but should 
proceed in an integrated fashion, and that such efforts be undertaken 
as rapidly as conditions permit.

*
We are aware of the complex and difficult nature of some of these 

recommendations, but we urge that the work here recommended be initi
ated promptly, since any delay will make its accomplishment more 
difficult. *
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1. I ntroduc tion , Sum ma ry  and Conclu sions

In the summer and early  autu mn of las t year, the U.S. Army disclosed tha t 
it was seriously considering large-scale procurement  of a new genera tion of 
nerve-gas weapons. Plan s exis ted for production to commence in 1977. The 
new weapons would differ from the ir predecessors in tha t they would not actual ly 
contain  nerve-gas : they would instead  be filled with two “relatively non-toxic” 
chemicals capable  of genera ting nerve-gas when mixed. The chemicals would nor
mally be sepa rated from one another, and would be allowed to mix only when 
the weapons were in the process of being “delivered” to the ir targets.

It had been common knowledge for several  year s that  research and develop
ment (R. & D.) on these  so-called “binary muni tions” was in progress. The 
significance of the Army’s d isclosure lies in its confirmation that  binaries have 
begun to emerge from what  the Department of Defense  calls the “concept formu
lation” stage, and are  already ra ther  deep into the weapons acquisition process. 
Since the  Army has apparen tly made up i ts mind on the  need for binar ies, it only 
requires endorsing decisions at  Joi nt Chiefs of Staff and Secretary  of Defense 
levels fo r the bureaucrat ic momentum gather ing behind  them to become irrevers
ible. Indeed, since the fiscal y ear  1975 budget contains, for the first time, binary 
procurement  funds, that  po int may alrea dy have passed. If Congress does not act 
to withhold these  funds, lite ral ly millions of new nerve-gas weapons may soon 
began to ente r United States arsena ls around the world.

It  cannot be said tha t, if this programme goes ahead, it will be because the 
Department of Defense (DoD) has failed to consider its  liab ilitie s. That might
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have been possible in the  1950s and early  1960s, but today anything to do with' 
CB1V is too sensi tive for decisions to be taken by defa ult. Yet the  risk  most 
definitely exis ts th at  DoD may have undervalued cer tain of the associated costs 
to which decision-makers outside DoD would att ach a much gre ate r significance. 
But DoD has a monopoly of information on th e binary programme,  and therefore 
controls—intent ionally or uninten tionally—the inpu ts into the assessment which 
Congress, for example, ought to be making.

The present paper is an atte mpt at  identifying  the  princip al consequences that  
are  likely to follow from a full-scale  binary programme,  and to distingui sh the  
beneficial from the detr imen tal. The overall conclusion is tha t th e costs, conceived 
in financial environmental and national-securi ty terms, would grea tly outweigh 
the  benefits. Whatever the valid ity of this  conclusion, the factors  on which it is 
based need careful and dispassionate  assessment before the binary programme 
should be allowed to advance  to the  point  of no retu rn. That point  is clearly 
imminent, for the  present time is one in which the inte res ts vested in the 
programme are on the verge of a  massive increase.

Binar ies have been said by their promoters to be preferable to non-binaries for 
the following rea sons : they would not necessita te specialised toxic-agent fac 
tories ; by enabling more reliance on the US chemical industry , they would be 
easier to procure in an emergency, and would therefore perm it cuts in stock
piling ; they would be less hazardous, and therefore e asier and cheaper to h an dle; 
and they would be more adaptable to technological advances . The emphases given 
to  these fea ture s have varied  over the  years according to prevailing preoccupa
tions. Some have since been discarded or become inva lida ted by events. The 
stress nowadays is on wha t might be called the “environmenta l” benefits: the 
safer and easier tran spo rtat ion , storage and “dem ilita riza tion” of binar ies, and 
the prospects which they have opened up for disposa l of the existing, highly 
unpopular, non-binary stockpiles. These benefits have now been subsumed 
with in a lower-keyed claim, namely that  binari es represent a sensible and routine 
measure of stockpile “modern isatio n.”

The environmental and safe ty att rac tio ns  of binaries undoub tedly exist, and 
they do, moreover, provide cer tain  milita ry advan tages . But  when a close ex am
ination is made of the binary programme as a whole, they fade in to a background 
of heavy liabilities.

To see wha t the  binary programme would involve if taken to completion, one 
may look first at  the US Army’s current predicament. The Army, through its  
Chemical Corps (or ra ther  through those pa rts  of the Army Mater iel Command 
which, in 1962, absorbed the functions  of the old Chemical Corps), is responsible 
for a stockpile of GB and VX nerve-gases which probably tota ls 40 or 45 million 
pounds, perhaps more. The gre ate r pa rt is filled into munit ions which are  now 
between five and twenty years  old. According to the  Army, the shelf-life  of a filled 
nerve-gas munition rare ly exceeds 15 years,  beyond which it is likely th at  the 
muni tion will have become dangerously corroded, or that  the delivery  system 
for which it was designed will have become obsolete. Thus, by 1985 the ent ire 
stockpile of filled munitions will have outlived i ts useful life. The Chemical Corps 
is therefore facing three main alte rna tive s. It  can st ar t buying a whole lot more 
munitions, basical ly the  same as the old ones, but adaptab le to modern delivery  
systems. This would represent an upgrading  of the US chem ical-warfare capa 
bility, but only at  risk of provoking the same popu lar and Congressional  outcry  
which made the Corps so unpop ular  with  DoD during the late  1960s, and  which 
almos t led to its  complete extinct ion. The second alte rna tive is to give up the 
idea of maintaining  peacetime stockpiles  of nerve-gas weapons, and to concede 
the case fo r inte rna tion al chemical disarmamen t being argued  within  some sectors 
of the US Administrat ion. This would be unat tractive,  it might be supposed, not 
only for inst itut ional pres tige reason, but also for what are  es sent ially  ideological 
reasons: to the extent  that  arms-control objectives have been accepted  at  all 
within DoD, arms  control is seen as a complement to mili tary  strength, not  as 
a sub stitute  for  it, as a guara nto r of national  secur ity ; to lend credence to the  
view th at  arms control is an altern ative to mili tary  streng th—tha t chemical 
disarmament could safely replace chemical deter rence  in secu rity policy— 
would be to crea te a precedent which DoD as a whole would find inst itu tional ly 
threaten ing.  The thi rd alte rna tive is a compromise between the other two: to 
phase out the present stockpile in favo ur of one which does not presen t so many 
objectionable features, and which may therefo re evade popular  and  Congres
sional odium.
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The compromise, of course, is the  binary programme; and the natur e and 
extent of the programme are defined by the compromise. The 1969 t  ongressional 
stri ctu res  on Chemical Corps activities were stimulate d by, and formulated in 
terms  of, environmental and safe ty concerns. The Army will be unable to rest  its 
case on the environmental benefits of bina ries unless, ultim ately , the complete 
nerve-gas stockpile is converted to binaries. The resultant  binary capability must 
be capable of supporting  present US CW policy ; anything  less than this would 
imply tha t the present policy is open to criticism. Therefore, a full range of binary 
weapons must be developed in time for  procurement by 1985 ; anything  less would 
imply that  pa rts  of the  present rang e of non-binary nerve-gas weapons are  
superfluous.

What this  will mean in prac tice is that  the  present,  appa rently modest, plans e
for procurement  of binary howitzer projectiles  will prove to be the tip of a sub
stantial iceberg. The impression so fa r conveyed by DoD releases is that  of a 
relatively small programme costing two or three  hundred million dollars.  In fact, 
it. is possible to estimate from available DoD d ata  that  the dollar costs of a full 
binary programme would be well over a billion dol lars, excluding dem ilitariz atio n/ 
detoxification of the exist ing stockpile. A decision to go ahead  and buy the 
howitzer projec tiles would not accord with  cur ren t justi ficat ions for binar ies 
unless it were also a commitment to design and buy everything else. And the net 
resu lt is in fac t unlikely  to be an arsenal conta ining  no non-binary nerve-gas : 
some may have to be retained in order  to fill those munitions with which the 
binary concept is inherently  incompatible.

Note also tha t, even though DoD is por tray ing the binary programme as a 
routine modernisation  measure, it is not nerve-gas howitzer projec tiles that  are  
giving DoD its  present stockpile-deterioration problems. The old and decaying 
nerve-gas weapons which are currently being destroyed a re 98 rockets and cluster- 
bombs : but there has been no suggestion yet th at  binary replacements should 
be bought for  them.

But however wasteful it may seem to spend $750m on the  destructio n of an 
arsenal of weapons and up to twice that  amount again on the purchase of a 
replacement, the costs would be small compared with many other aspects  of  
DoD expenditure . It  is certainly  tru e th at  the R & D component alone would 
suppor t all CBW defence resea rch (at  present levels) in the UK, Canada, the 
Nether lands, West Germany and Sweden put together for a q uarte r of a century : 
but per year, over the eleven years intervening  between now and 1985, it wou’d 
represent less tha n 0.4% of DoD R & D expenditure. These are not, of course, 
reasons  for condoning the pro gramm e; but they serve to illu strate  the setting 
within which the  various financial arguments for binar ies should be located.

The environmental and safe ty benefits of the programme do not in fac t stand 
close scrut iny. It  is tru e that  bina ries  would reduce the probability  of sudden 
death on a large  scale in the event of accidents with  nerve-gas munitions, even 
though the binary components are  themselves, in some cases, hisrhly dangerous  
chemicals; but on DoD evidence, accidents with  nerve-gas weapons have been 
extremely rar e in the past. Moreover, the environmental costs of acquiring this 
benefit will be eleven years  of open-air  field-testing with nerve gas. It  is tru e *
tha t DoD is saying  at  the moment th at  such testing may not be necessary, but 
the Army clear ly— and with good season—thinks the opposite, and will almost 
certainly get i ts way if the p rogramme goes ahead. But  in any event, the environ
mental  aspects  should be viewed in an environmental prospective. Binaries are  
being presented as a solution to a particular  set of environmental  problem^ th» t *
arise from the existence of nerve-gas in the  DoD supply network. Of a ll the en
vironmenta l problems facing the  United States today, does the nerve-gas one 
really have suffiicent prio rity  to wa rra nt the  purchase of a two-billion-dollar 
solution?

The crux of the matter is th at  bina ries are. af te r all, wea pons; they should 
there fore  be judged prim arily as weapons, aga inst a background of the par ticu
la r secur ity requi rements that  they are  supposed to be fulfilling. Environmental 
and economic considerations are  incidental s, however imp ortant they may be 
in them selves; at  most they can be used to susrgest bonus effects of greater or 
lesser  value. But if they ar e used to evalua te what is essen tiallv a security matter, 
the effect can onlv be meretricious. Yet justi ficat ions  for bina ries in terms of 
security considerations a re conspicuous by th eir  absence.

One cr iterion for assessing the secur ity value of binaries is the ir capac ity for 
supporting cur ren t US policy on chemical weapons. As regards nerve-gas, that  
policy has been sta ted  in public many tim es : the United States will not be the 
first to use nerve-gas, but it  mainta ins  a nerve-gas capa bility in order to dete r



enemy use of chemical weapons, and to provide a reta lia tor y option in the event 
of deterr ence failing. Wha tever the wisdom of th at  policy, the ma tter to be con
sidered is w hether binaries can fulfill it bett er tha n non-binaries.

With regard to deterre nce, bina ries appear to have the advantage of improv
ing credibi lity. As mat ters  stan d at  present , DoD is incapable of adjust ing  or 
effecting forw ard deployments of nerve-gas witho ut provoking a maj or politica l 
outcry about transp ortatio n hazards. Because bina ries  may lessen the politica l 
con stra int on stockpile management, they may resto re flexibility  to the  overall  
det erre nt posture. But the adva ntag e here is significant only if it is exploited du r
ing peacetime, for in war  the con stra int  would disapp ea r; it  is an argum ent 
in favou r of binaries only if there  are  plans  to pre-posit ion stocks of them in 
forw ard are as before h ostil ities  develop.

Yet the spectacle of the United Stat es moving massive tonnages of nerve-gas 
weapons into Europe (an d else whe re), not merely during a period of peace, but 
also during a period of active  diplom atic negot iations on the reduction of ten
sions and mili tary  forces in Europe, can scarcely fai l to encourage misperceptions 
of inten t. Pot enti al enemies can be expected to perceive a threat  and respond to 
it accordi ngly ; and, on pas t experience, the ir response is likely to be seen in 
tur n by DoD as an increased thr eat , even if it  consists only of an improved CB 
protectiv e stance. Thus, although bina ry nerve-gas may seem to offer a more 
credible like-with-like deterre nt tha n non-binary nerve gas, it  is very likely also 
to inflate the appearance of the th reat  which it is supposed to be deterring.  In 
any event, the  notion of nerve-gas deterri ng nerve-gas seems far too weak to be 
perm itted  to compromise the US nego tiatin g position  in the MBFR and CSCE 
talks.

With rega rd to the exercise of the ret aliato ry capability if deter rence  fails,  
the  cent ral consideration is the rela tive  combat efficacy of binary and non-binary 
nerve-gas. Here  there can be no doubt at all th at  binar ies will be very subs tan
tial ly inferior. They can be used in a considerably smalle r number of combat s itu 
ation s ; they will increa se the rela tive  effectiveness of enemy antigas  protective 
po stu res ; and, on a target-ef fects per uni t of shipping-space basis, they will be 
less efficient by a fac tor  in th e range  1.2-5.

There  is also a long-term secur ity consid eration  to take  into account. A sig
nificant diminution  of the rela tive mil itary strength in the world of the United 
Stat es (an d other nucle ar powe rs) could result  if nerve-gas, which is a rel a
tively cheap weapon of great potency, were to prol ifer ate aroun d the world. 
To the exte nt th at  there is a role in intern atio nal  relat ions for US mil itar y 
stren gth—whethe r as symbol, threat , cou nte rth rea t or actu ality—th at  role could 
then become weakened. With  the employment of binary technology, the  limit ing 
factor in the acquisi tion of a nat ional nerve-gas capa bility  ceases, accordi ng to 
DoD, to be agen t production,  and inste ad becomes m unition s fabrication, which 
is a much lesser obstacle. Binar ies therefor e increase the likelihood of nerve-gas 
proliferatio n, thus threaten ing,  to some degree, the long-term secur ity inte res ts of 
the United States.

Finally , there are  t he secur ity implica tions of the relat ionship between binaries 
and arms control to consider. The present position  of the United States—and it 
is doubtful whether  th at  position has yet received its full measure of policy re
view by the Natio nal Secur ity Council—is th at  the  risks  to US securi ty of enemy 
possession of nerve-gas are  bet ter countered by like-with-like deter rence  tha n 
they are  by inte rna tion al chemical disarmam ent, having regard to the possi
biliti es currently  avail able  fo r v erifying disarmament. Yet, despite t he stringency 
of the demands which the US delegation at  the  CCD have been making with 
regard to non-production verification, it can be demonst rated  th at  the securi ty 
benefits of the like-with-like  nerve-gas det err ent  would be exceeded by those of a 
nerve-gas disarmamen t agreem ent which provided  for (a ) the guarant eed  de
structio n of exist ing stockpiles, and (b ) a measu re of verification havin g any
thin g more tha n a zero probability of cons train ing resumed production. The ne
gotia tion of such an agreement, though it will not be easy, is surely within the  
powers of the CCD. But the United States , righ tly or wrongly, is not credi ted by 
its CCD colleagues with a constr uctive  att itu de  towa rds the negotiat ions. If  it 
were now to em bark on a billion-dol lar nerve-gas weapons acquisi tion programme, 
wha t confidence could remain in US good intentio ns?  A decision to go ahead with  
binaries would almost certa inly mean an end to the disarmam ent negotiations ,1

1  The fact that  binaries are now known to be technically  feasible has serious implications for the verification and scope of a chemical disarmamen t agreement, whether  or not the US binary programme goes ahead. This topic is discussed most cogently in a recent paper bv Johan Lundin ( 1 ) .
N ote .—Ital ic numbers in parentheses occurr ing throughout this  paper refer to Literature  Citations  which may be found on pp. 322-326.



and with  them a prospect for improving US security  to a far greater extent tha n 
binaries ever could.

2. History  and Current Status of the U.S. Binary P rogramme

2.1 Motivations in the binary program, and its  history
In order  to apprecia te the  problems which the bina ry program has put in the 

way of prese nt disarmament endeavours, it is important to u nder stand the moti
vatio ns underly ing the programme. Motivation in th is sort of field can he analysed  
at  several dif ferent levels. S trategic and mil itary conside rations present the outer
most lev el : it is they that  figure most prominently when decisions to do with 
arma ments surface in public fora, becoming exposed to the prevailing politica l 
climate. They also provide the language  in which the decision is formally  debated 
with in the bureaucracy. To a greater or lesser degree, however, this  language is 
also a reflection of deeper factor s: argumen ts expressed in terms  of force-de
velopment, say, or of deterrence, may often, and more pertinently , be understood 
as state men ts of in stitutional , b ureauc ratic or o ther  constituency interests . These 
in turn derive from stil l deeper factors, understandable, maybe, in terms  of eco
nomics and sociology, or structure  and psychology. B ut for an analysis of moti
vation to be useful in public debates  surrounding armaments-technology decisions, 
it is best performed at  the level at  which the debate itse lf is conducted. The 
section which follows there fore  describes and comments on the reasons for the  
binary programme in the form in which they have so far been presen ted to the 
public by the  author itie s concerned. The acoun t is roughly chronological, and 
is preceded by an  h istorica l introduction.

Although the existence of the binary R & D  programme has been public knowl
edge for only about five years, it is in fac t nearly  twenty  years old. Its  early  
progress was slow, for  i t sought to p rovide  a solution to a problem which at that  
time there was no g rea t incentive to have solved, namely the hazards  of storing 
nerve-gas munitions within the confined spaces of naval vessels.2 The U.S. Navy 
has never been greatly  att rac ted  to chemical weapon's, and by al l accounts  it has 
been glad o f any justi ficat ion to keep its involvement with them to as  low a level 
as possible. During the 1950s, the Army Chemical Corps, which has  long had a 
degree of inter-se rvice responsibility for chemical-weapons development—and 
an inte rest  in keeping its  flag flying on as many fron ts as possible—designed 
a range  of nerve-gas ammunition for Navy equ ipm ents; it was the mixed recep
tion given to this  that  directed atte ntion towards the binaries.  (The binary con
cept was alrea dy the  subject of desultory study—as a means for providing field 
commanders with  a range of chemical ammunition whose agent  payload could 
be varied to provide a persistency  suited to immediate field requirements.) In 
fact, attempts to stimulat e what litt le Navy inte res t here  was in the offensive 
possibil ities of nerve gas did not meet with much success unti l af ter  1961. Tha t 
was the year in which the Director of Defense Research & Engineering in 
effect ordered  the R&D branch  of the Navy (and the Air Force) to init iate or 
accelerate OB weapons programmes. Thereafte r the shipboard hazards of nerve- 
gas ammunition became a problem to be contended with in earnes t. Funds were 
suddenly fed into the Navy binary programme, which was still  largely confined 
to the  drawing  board.

The binary concept was not the only approach to the storage-hazard problem,3 
nor was it a par ticu larly original one. As long ago as  1909 it had been stud ied as 
a way of harnessing nitroglycerine (an exceptionally dangerous material  to store 
in bulk) for use in explosive art ille ry sh el ls; the binary components in thi s pa r
ticula r device—a thoroughly impractica l one, it must  be said—were nit ric  acid 
and glycerol, to be mixed under the influence of  compressed ai r short ly before the 
shell was fired. (5) The idea surfaced again in 1942 in designs  for a range  of 
binary HE bombs and she lls : the b inary components were ni trogen peroxide  and a 
liquid hydrocarbon, an explosive formulation of great power. (6) (7)  By this 
time the concept was also being applied to chemical weapons, initi ally  for  the 
purpose of extend ing the time-period over which an air craf t bomb released  its 
toxic cloud. The weapon concerned, a binary arsine device, was charged  with

2 F or a gr ap hi c il lu st ra ti on  of  how a poun d or  tw o of  un de te ct ed  toxic chem ica l can  nu t 
an  en ti re  sh ip  out  of  ac tion , see  Cap ta in  Sau nder s’ ac co un t (2 ) of  th e 1943  m us ta rd -p as  
epi sode  in Bar i ha rb ou r. A bo ok-le ng th re co ns tr uct io n of  th e in ci de nt  ha s re ce nt ly  been  
pu bl ish ed  (S ).

3 A no th er  ap pr oa ch  was  to  bu ild  an  ou te r co nta in er  of  de co nt am in at in g ag en t in to  eac h 
ne rve-ga s mun iti on . (4 ) T hi s wo uld se rve to  de toxi fy  an y ne rv e ga s th a t leaked  out  of  th e 
in ner  c onta in er  d uri ng s to ra ge .
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magnesium arsenide  and sulphuric  acid, the two components being kept  ap ar t 
by a diaphragm designed to rup ture upon impact. (8) Towards the end of 
World War II, the binary  concept was also proposed as a means for explo iting 
toxic agents too unstable to survive prolonged storag e; the  agen ts in quest ion 
were the  N-nitroso-N-chloroefhylcarbamates , vesicants thought to possess a 
greate r insidiousness and eye-damaging capacity tha n the mustard gases. (9) 

It  is clea r from its histo ry that  the binary concept is a versati le one, offering 
technological solutions to severa l different types of problem. This cha rac ter isti c 
is still  much in evidence in the present U.S. programme. In circles where tech
nological prowess is highly valued, it seems to be a fac t of life that  the  mere

* existence of a potentia l technological  solution, even one to a problem of no 
obvious moment, h as a tendency to upgrade the sta tus  of the problem to that  of 
a bad situatio n requiring  immediate remedy. And, of course, the more applica
tions that  can be claimed for a new technology, the more likely is it  to be 
fostered. These considerations do not seem to have been absent from the minds 
of those people charged with the difficult task  of selling binaries within  the  
Pentagon and to Congress. Over the past four  year s they have accumulated  
with in the public record a remarkable list of benefits that  could accrue  from 
binaries, and of the ills which they could cure. The emphases in the various 
presentation s have varied according to the preoccupations of the day, so that  
the advantages being stressed this year  are  ra the r different from those of las t 
year; but th at  is a familia r fe atu re of a ll selling campaigns.

It  may very well be, of course, that  the true origins of the present binary 
programme are  not to be found in any stat eme nt of requirement or identification 
of problem. It  seems equally plaus ible that  somebody in a labo ratory one day 
had the idea of conducting the las t stage in the process for  making GB or  VX— 
VX probably, since the V-agent binar ies came first—inside an actual  delivery  
munition.  For  both agents, the factory produc tion process ends in an exothermic 
reac tion performed at  shor t residence-t ime in a simple T-mixer—reaction condi
tions, in other  words, not incompatible with the closed intern al environment of 
a munition. Thereafte r it might he supposed that  estab lishing the technical 
feasib ility of the idea, and considering the different ways in which it might 
prove useful, were activ ities  that  proceeded side by side. Once the idea had been 
shown to work, arguments could be presen ted to higher R & D funding au tho ri
ties in favour of prosecuting its furth er deve lopm ent; and lat er  on, the force- 
development auth orit ies in the Services themselves might be induced to establish 
forma l requi rements for par ticula r binary weapons. The DoD bureaux having 
responsibility for such decisions all contained Chemical Corps people adept at  
upholding Chemical Corps interests.

The advancement of binaries out  of the applied-research phase in 1961 was 
one small element  in the five-year plan for expanded CBW R & D promulgated 
by DoD with Congressional  supp ort?  Much of the data needed for the chemical 
process side of the work was already available from GB and VX m anufacturin g 
experience.® On the dilevery hardware  side, the Army let at  leas t one R & D

* contrac t to indu stry ,4 5 6 * 8 but the gre ate r pa rt of the work was performed at  the 
Naval Ordnance Test Station on China Lake, California. Both services were 
working on massive air craf t bombs that  generated VX by the binary route, the  
Navy design being code-named Biffcye. (13) The Navy filed pa ten t applications 
on theirs  in October 1965 (14) (15), the Army doing likewise  eleven months later .

* (16) The Navy’s programme was expanded to include work on ai rc ra ft  clus ter 
bombs, and patent applica tions on these were  filed in Jan uary and May 1968 (17). 
The binary components involved were both liquids, suggest ing that  the emphas is 
was on G-agent weapons. This was confirmed in the advertis eme nt for  tenders  fo r 
and RDT&E contract  on b inary clusters that  was published by the Navy in Feb
ruary 1969 (18).

The appearance of this adver tisement, which was picked up by the  press six 
months later via Congressman (as  he then was)  R. I). McCarthy’s office, was 
virtually the first occasion on which people outside the Defense world got to 
learn  of the binary programme. In Jun e 1969 the first unclassified reference to 
the programme appeared in DoD Congressional  testimony. This was in reply 
to a question  expressing concern about the hazards to  human life of having nerve

4 D ur in g th e  fiv e-y ear pe rio d FY  19 60 -6 4,  an nu al  ex pe nd itur e on CBW RDT &E ro se  from  
$49m  to  .$129m .c urr en t pr ic es ).  For a do cu men ted ac co un t of  th is , an d of  th e five ye ar  
pl an , see Vo lum e II  of th e S IP R I stud y.  (1 0) .

5 T hu s, it  wa s th e  co rp or at io n m an ufa ct u ri ng  VX fo r th e Army  a t New po rt Ch em ica l 
P la n t th a t prod uc ed  one of  th e ea rl ie r re fe re nc e wo rks on bi na ries . FM C C or po ra tion ’s 
B in ary  B at a S tu d y  (Vol . 1 : “B in ar y  re ac tion re su lt s” ; Vol. 2 : “V X sp ra y  re su lt s” ). (11)

6 C ontr ac t no. DA-1 8—10 8- 40 5- cm l- 109 8 w ith A ir cr aft  Arm am en ts  In c. , a compa ny
clo sel y invo lved  in Ar my  chem ical-w ea po ns  w’ork. Th e co n tr ac t was  le t, ap par en tly , in
Ju ne  19 61.  (1 2).
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gas in storage  so close to Denver Airport , at  Rocky Mountain  Arsenal. The wit
ness, Colonel Osick7 from the Army Department, in fact evaded the question, 
and spoke of man ufac ture  rat he r than sto rage ; he said  “We think in the next 
live years  certa inly  we can see our going to a binary-type of munition. . . .  If 
this  does come to  pass, we feel that  for Rocky Mountain  Arsenal, as a producer  
of nerve agent as  we have known it,  the  requirement does not exist .” (JO)

This, then, was the first strand  in the case for binaries which the Chemical 
Corps now began to present to Congress. What Colonel Osick had in mind, as 
DoD subsequent ly explained for the record, (20) was that  since binary  com
ponents were “relat ively  non-toxic”, heavy investm ent in safety  measures would 
not be a prere quisi te for the ir manufacture, thus perm itting the ir procurement 
from indu stry  by competitive cont ract pu rchase : there would no longer be any 
need for DoD to maintain  its expensive, and highly specialised, nerve-gas fac
tories. Moreover, since the US chemical indu stry  was so capacious, capable—so 
it was claimed—of turn ing out large tonnages  of binary components at short  
notice, it would no longer be necessary to maintain large  stockpiles of chemical 
agents.

Nearly  five years  have since elapsed. The nerve gas is still  ther e at  Rocky 
Mountain  Arsenal, and on the  present demilitar ization schedule it will not be 
gone unt il the end of 1976. The chemical industry has not lived up to expecta
tions, for the Army is now seeking funds to build its  own factory for one of the 
binary components. The Army will presumably be stockpiling this  component 
with  customary plenitude.

So far, the advantages claimed for binar ies were twofold : they would do away  
with the need for expensive nerve-gas factor ies, and they would cut back on 
stockpiling necessities. Fu rth er advantages were set out in DoD’s clarificat ion 
of the Osick st atem en t:

Binary munitions are  very much more safe than previous chemical munitions. 
They can be designed so that  one of the two chemical components is inserted, 
along with fuze and burs ter, just  before firing. During storage and tra nsp ort a
tion, the two components could be completely sepa rated so that  even if serious 
accidents occurred there would be no possibility of formation, much less release, 
of toxic materia l. (20)

The prospects for removing storage h azards  were, of course, wha t had been im
pelling the Navy's binary programme, but the transportatio n question, although 
closely related, was a separate, and ultim ately  much more important , matter  
The early  Summer of 1969 was the time when DoD in general , and the Chemical 
Corps in par ticu lar,  were being exposed to strong domestic criticism over plans 
for transporting 27,000 tons of obsolete o r decaying chemical agents  and weapons 
across the United States prio r to “ocean buria l”. The critics argued that  the 
hazards  of transport ing  this material  through popula ted areas, par ticu lar ly the 
21,000 old nerve-gas cluster-bombs involved, were too gre at to be countenanced. 
Their voices u ltima tely prevailed, adding to the growing discomfiture  which the 
Chemical Corps had been experienc ing from public opinion. Although the  Corps 
was being attacked for many differen t reasons, it  seems that  this par ticula r 
episode made an especially deep impression, so much so tha t over the subsequent 
years the  Corps came to believe that  if it could allay the public’s fear s about 
transportatio n hazards, it would be resto red to genera l grace and favour.  Ac
cordingly, the binar ies were suddenly given grea tly increased priorities in the 
Corps’ R & D programme. During the fiscal year ending in June 1969, they ac
counted for no more tha n a per cent or two of the Corps’ expenditure  on chemical- 
weapons R & D ; in the following year  the figure was abou t 25%, r ising to above 
50% in FY 1971. In  FY 1973 it  was nearing 70%, and it now accoun ts fo r vi rtua lly 
all of the lethal chemical weapons R & D programme.8 It  is clear from DoD

7 C olonel  Os ick  w as  th en  Ch ief  o f th e  Sy ste ms an d Req ui re m en ts  Divisio n in th e D ir ec to r
a te  of CBR  an d N uc lear  Ope ra tio ns , wh ich  is  p a r t of  th e Office of  th e A ss is ta nt Ch ief of 
St af f fo r Force  D evelo pm ent.

8 And in  th e in ca pac it at in g  chem ica l we ap on s pr og ra m m e also  wo rk  is be ing done  on th e 
ap pl ic at io n of th e bi na ry  co nc ep t to  in ca pac it at in g  ag en ts . (21) Th e pe rc en ta ge  fig ure s 
her e ar e my own es tim at es , but  th ey  ar e de riv ed  from  DoD da ta . F ig ur es  fo r Army  R&D 
ex pe nd itur e on bi nar ie s up  to an d includ ing FY 197 0 ar e co nt ai ne d in  DoD Co ng ress iona l 
te st im on y (2 2) . F o r th e  fisc al ye ar s 1971, 1972 an d 1973, fig ures  fo r Army  CBW R&D 
ex pe nd itur e,  ite mise d in to  th e m aj or  pr og ram m e elem en ts , hut  no t spe cif ica lly  id en ti fy in g 
th e bin ar y pr oj ec ts , ha ve  been re leased  by DoD. (2 3)  E st im at es  fo r bi na ry  ex pe nd itur e 
during  th es e ye ar s may  be made by co mpa rin g th e fig ures  fo r th e prog ramme elem en ts 
know n to  in clud e bi na ry  pr oje ct s with  th e OSD ob lig at io n re port  on th e CBW  pr oe ra mm e 
fo r th e second  half  of FY  1973 (2 1).  (T hat  th e re su lt  may  in  fa ct  be an  un de re st im at e is 
in di ca te d by a re ce nt  pr es s re port  qu ot ing a fig ure  of  mo re th an  $50m fo r th e bi na ry  R&D 
pr og ram m e to  dat e.  (2 j)  ra th er th an  th e ca. $30m fig ure I  ar ri ved  a t. ) Fi gu re s,  of va ry in g 
de gree s of  re liab il ity , fo r to ta l chem ica l-w eapo ns  R&D ex pe ndi tu re  fo r 19 69 -73 ar e avai l
ab le  in  se ve ra l places  : f or  de ta il s,  see Vol. I I  of  th e S IP R I stud y.  (10)
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Congressional  testimony given in 1970 th at  before the  Summer of 1909 the Corps 
had been only m argin ally inte rested in binaries :

Prior to fiscal y ear 1970, funds  obligated for binary lethal chemical agent and  
weapons system development in the Army were for long-range planning and for 
monito ring other service development efforts. The Navy in pa rt ic ul ar 8 was inter
ested in binary system development to incre ase shipb oard safe ty duri ng stora ge 
and handl ing operation s. (2 2)

Chemical Corps Congressional testimo ny on the FY 1971 budget  emphasised 
the tra nsp ort ation benefits of binaries, but made no refere nce at  all—for good 
reason, as has now transp ired —to the manufactu ring  and stockpiling aspects.  A 
new argum ent f or binar ies was, however, also p ut forw ard :

* Another value of the system . . .  is the fac t th at  if, as we go down the  road 
a few years from the time we field this  round  [a binary art ille ry pro jec tile ], we 
find a bette r agent combination, all th at  needs to be done is to remove one of the 
polyethylene caniste rs and replace it  with a different combination,  and you have

» a new agen t w ithout having to  build new hardwa re. (2 5)
This flexibility  a rgum ent seems to have been a reflection of a  new element th at  

was affecting Chemical Corps planning. It  had been felt for some time th at  the 
service branches would show more enthusiasm for Chemical Corps activities if a 
reduc tion could be made in the number of dif feren t chemical weapons th at  combat 
troops were expected to know how to use in the event of chemical war fare . One 
way of doing this  would be to develop a new nerve gas th at  could replace both 
GB a nd VX—i.e. one th at  could combine the vapo ur effects of GB with  the per- 
siste nt and percu taneo us effects of VX.

Thus  it was th at  the Chemical Corps’ “Interm ediate  Volat ility Agent’’ (IV A)  
programme came into being. The most promising line of enquiry was pre 
sented  by those G-agents, such as soman (G D), which are  less volatile tha n GB, 
but no such agen t could be found th at  possessed the othe r propertie s demanded 
of a CW age nt. If  a suitable  IVA were to be fou nd at  some period in the  futu re, 
it might indeed be possible to ge nera te it in the binary  mode merely bj- excha nging 
the alcohol cont ainer in curre nt GB binaries for  another  alcohol conta iner. 
Moreover, it  might  become feasible to make several different alcohol containers 
avai lable  to field commanders, enabl ing them to select an agent  whose volat ility — 
and there fore  persis tency—was best suite d to immediate tac tica l requi rements 
(a n idea dat ing from 1954, as noted  ea rli er ). The force of this  line of argu men t 
is b lunted, however, by a cons idera tion which the Chemical Corps did not remark 
in its testimony. There are  significant differences both in the densi ties of the 
alcohols th at  might be used, and in the ir rates of react ion with  the  second 
binary component, and in the stabili ty of the  res ult ant IVA in the presence 
of othe r binary reacti on products. All of these fact ors  are likely to have a 
majo r effect on the ballistic s, util ity  and effectiveness of the binary munition . 
Thus, although binary  GB har dw are  might indeed be used with  different IVA 
fills, the efficiency of the muni tion would undoubtedly decline. The Chemical 
Corps, is, of course, well awa re of this  fac t (des pite  the testimo ny quoted 

» abo ve),  and its  curre nt binary R & D programme includes a special proj ect on
IVA hardware.

Testimony on the FY 1972 budget introd uced yet ano ther  str an d into the case 
for binar ies, althou gh again  it was tran spo rta tion safe ty th at  continu ed to be 
emphasized. The new’ argum ent, once more, was rela ted  to an immediate pre-

* occupation of the Chemical Corps, namely the dem ilita riza tion  of obsolete chem
ical weapons (2 9 ).  The stocks of old nerve-gas bombs—M34 GB clus ters— 
whose “ocean bu ria l” had been blocked in 1969 were still  lying aroun d, and the 
Corps was publicly committe d to removing them from the ir resting -place nea r 
Denver airpor t, or destroying them in situ. Neith er of these  could it  do, 
how’ever, with out  satisfyi ng the  recently introd uced safety legisla tion, and  
this  was proving a difficult and  time-consuming process. In  the  meanwhile , 
voices of critic ism and derision  could be h eard , decrying the fac t th at  the Corps 
had bui lt weapons which it seemed incapable of dism antling. Bina ry munit ions 
with  the ir removable containers of “relat ively  non-toxic” chemicals, thus seemed 
stil l more att rac tiv e to the Chemical Corps.

In April 1972 an art icle  was published by the  then Commandant of the 
Chemical Corps school at  Fo rt McClellan (an excepti onally able and far-s ighted

9 Very  li tt le  is know n ab ou t Ai r For ce  in te re st  in bi na ri es . In  Co ng re ss io na l te st im on y 
duri ng 197 0, an  Air For ce  witne ss  st a te d  th a t “we ar e cu rr en tl y  re vi ew ing th is  [b in ar y] 
m un it io n to  see  w het he r . . .  i t  is  tr u ly  requ ired  an d us ef ul -’ (2 6).  A pr es s re port  in  
Decem ber  197 3, st a te d  th a t th e Air For ce  ha d es ta bl is he d a bi na ry  re qu irem en t. (2 7).  A 
be vi ld er ing re fe renc e ex is ts  to  an  Ai r For ce  A rm am en t L ab or at or y re port  of Ja n u a ry  1967 
en ti tl ed  “B in ar y biolog ical  we apon s. P a r t II . Sa fe  han dling  co nc ep t” . (28)



chemical officer, by most accounts, and  the  autho r of a book on CBW which 
has yet to be cleare d by DoD for pub lication). Entitle d The Chemical Corps: 
Alive, Well and Visi ble10 it included the first publicly-released picture of the 
XM687 155 mm binary GB howitzer project ile. It  stressed the transp ortatio n 
and storage benefits of binaries , but  did not comment on any of the ir other  
attr ibu tes . (3 0)

The fiscal yea r 1973 Congressional testimony on the binary programme, pa r
ticu larly before the House Armed Services Committee, (3 7)  was ra ther  more 
extensive tha n before, bringing together  all of the argument s in favo ur of 
binaries th at  had been put forwar d in previous years. It  included confirma
tion th at  the Navy had by now abandoned its  b inary programme,  (3 2)  which was 
something th at  had been hinted  at  in the previous year. (3 3)  (3 4)  It  also raise d 
the thorny question  of renewing open-air test ing  of nerve-gas weapons. In 1969, 
in the wake of the Dugway sheep-kill, Congress has  passed leg isla tion11 for
bidding this  except in specific cases th at  had been certified as necessary for 
national  secur ity by the  Secre tary of De fen se; environmental-im pact preca u
tionary procedu res were also specified in the legisla tion, together  with  the 
requir ement th at  Congress be given 30 days notice prio r to commencement of 
testing.  Now, in Feb ruar y 1972, the Army was tellin g Congress tha n “open-air 
testing with leth al agents will be requested to confirm weapon efficacy of the 
binary  155 mm projectile prior  to procu rement.’’ (3 5)  Litt le more was heard of 
this  unt il 15 November 1973, when the  Secre tary of the Army, Howa rd Callaway, 
was repor ted as having said that  the  Army planne d to tes t binaries in the open 
ai r unless high er aut hor ities objected. (3 6)  This provoked an imme diate press
release from the  Ass istant Secretary  of Defense (Public  Affa irs) :

. . . there is no approved plan or progra m with in the Departm ent of Defense 
or with in the Dep artm ent of the Army at  this  time for any open ai r testing 
of nerve agents. . . . We do have a previously announced  programme aimed at  
developing for our chemical det err ent  stocks a safe r binary munition.  At this 
time we hope th at  any test s involving this saf er munition can be accomplished 
using simu lant agents and not activ e nerve agents or in a closed laboratory 
environment  ra ther  tha n in the open air. Of course, we would comply with 
all safe ty requirements and laws were any tes ts thou ght necessary, but righ t 
now we doubt th at  they will be necessary  and have no plans  at  all for any such 
tests . (3 4)

Secretary  Callaw ay was then quoted as having said he had been misun der
stood by new sme n; but  he also remarke d th at  “open ai r testing is bet ter from a 
mil itary stan dpo int . . .  a labo rato ry tes t ju st  wouldn’t tell us as much.” (3 8)  
A difference of opinion on the ma tter t here fore  seems to  exist within the Pentagon.

Short ly before all this, on 18 September 1973, the Office of the  Secret ary 
of the Army had inform ed Congress th at  the bina ry programme had  advance d to 
the point  where Pine  Bluff Arsenal, Arkansas,  had  been selected as the site for 
product ion of one of the chemicals for a pa rticu lar  binary proje ctile  (in  fact 
the XM687 proj ecti le referre d to abo ve).  The plans for Pine Bluff included 
munitions-fi lling faci lities  as well. The news relea se (3 9)  also advance d yet an 
othe r argu men t for binaries, but this time it was an argument th at  appears 
to be much m ore closely relate d tha n previo us ones to the  real ities of the politica l 
process which will ultim ately  deter mine  the  fat e of the binary programme.  The 
relev ant passage reads as foll ows:

The bina ries will repr esen t a significant improvem ent in modernizing our 
chemical ret aliato ry capability, and will perm it the disposal of present stocks 
of nerve agents as they are  replaced by the binar ies.

In  sta ting th at  bin arie s “will per mit ” disposal  of exis ting  nerve-gas  stocks, 
the implication was clear  th at  unless procu rement of binaries was approved, 
those stocks—unpopular, dangerous and decaying as they are—would have to 
remain,  hanging as an alba tross arou nd the necks of Congress and DoD alike.

The Chemical Corps thus seems to have found a measure of suppo rt for its 
binar ies with in the highe st reache s of the  Army. Moreover, in a furth er release

10  And  th er ef ore  su gg es ting  p recise ly  th e  op po sit e.  In  Ja n u a ry  197 3, a fu rt h e r re or ga ni sa 
tio n w ithi n th e  Ar my— th e im minence  of wh ich no  do ub t inf lue nced  th e ar ti cl e— vir tu a lly  
de st ro ye d w hat  li tt le  au tono m y remaine d to  th e Co rps a f te r  th e 1962  re or ga ni sa tion . The 
Co rps ca nn ot be en ti re ly  di sm an tled — as  man y people in DoD  cl ea rly wi sh — w ithout 
re pe al in g th e nat io nal  le gi sl at io n th a t es ta bl ishe d it  in  1948. Th e legi sl at io n doe s no t, 
ho we ver, spec ify  a siz e fo r th e Ch em ica l Co rps so th a t DoD  ca n— a s  it  is now  do ing— su b
je ct  th e Co rps to  de fa ct o  el im in at io n : i t  ca n di se st ab lish  ex is ting  Ch em ica l Co rps slot s in 
th e DoD  b ur ea uc ra cy , re as si gn in g pe rson ne l to  Ord na nc e, or  ot he r,  du tie s.

11 I nc lude d in  PL  9 1- 12 1,  an d ex pa nd ed  an d am en de d in  PL  9 1-44 1.
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to Congress on October 3d by the Office of the Secretary  of the Army it  
was sta ted  that  following “a review of the Joi nt Chiefs of Staff of the ent ire 
national det err ent  stockpile of chemical agen ts and munit ions . . . the  JCS have 
determined  that  the disposal  of th at  po rti on 12 s tored  at Rocky Mountain Arsenal 
would not be imprudent in view of improved technology becoming availab le in 
this  field.” (4 #)  Thus, not only does the  Army seem to  he foreclosing  on th e option 
of doing away altogeth er with  peacetim e stocks of nerve gas via an inte rna tional  
chemical disa rmamen t agreeme nt, hut the JCS also seems to be moving, publicly, 
in that  direc tion. 13

As ma tter s stand at  present, DoD is pres entin g the  binary programme to 
Congress as a rout ine act of stockpile modernization, one which take s advan
tage of the  benefits c laimed in e arl ier  years . To th e c asual  onlooker, this may seem 
an objective reason able enough to jus tify  the  binary programme. The Army has  
cert ainly  been having problems with  some of its nerve gas weapons sufficiently 
gre at to wa rra nt the purchase  of re placem ents—assuming, th at  is, th at  t he weap
ons are  stil l needed. Because  of aging and corrosion, the  Army has  been forced 
to dispose of all of its  stocks of GB cluster-bombs, and most of its  stocks of GB 
rockets. These munit ions account for  a major pa rt of the immediately-usable 
reta lia tor y capability.  Yet these  are  not the munit ions which the Army is at  
pres ent seeking to replace  with binar ies. Instead, the Army is planning to 
commence its “moderization” programme by procuring  bina ry replac ements  for  
wh at are  probably the most st able  and age-res istant of all  its nerve-gas munit ions, 
namely GB and VX howitzer projec tiles.

2.2 Pre sen t stat e-of -the-art  of bi nary  technology.14

It  would be a mista ke to suppose th at  any thin g like a complete nerve-gas 
capability,  exploit ing the  b inar y concept, is now accessible to procurement . Th at 
situ atio n is still  a long way off, in fac t well over a decade away, probably two 
decades, at  t he present rat e of progress. Wha t it is t ha t is now n earl y availab le is 
a limited  and unproven binary capa bility  for two pa rticular  art ille ry weapons— 
the  155 mm a nd 8 inch how itzer  systems. These weapons, it is true , have alwa ys 
been c onsidered to offer one of the  b ette r ways of sprea ding nerve gas in combat  
si tu at io ns ; but, on the evidence of exist ing nerve-gas stockpiles, DoD au 
thoritie s seem to believe th at  a nerve-gas capa bility  canno t adequ ately  fulfill its 
sta ted  mission for the United States unless it comprises a much wider  rang e of 
weapons. (F or  info rmation on the pres ent arsenal, see Appendixes 1 and 2. ) 
Medium and heavy art ille ry proje ctiles  are  far 1 the easie st types of muni tion 
to which to apply the binary concept. The development of furth er  types of 
bina ry munition will therefor e be a good deal more time-consuming and ex
pensive, and may in some cases prove impossible. Yet a decision to embark 
upon procuremen t of 155 mm and 8 inch binary projecti les would be incom
patib le with  the logic which DoD has  advanced in supp ort of binaries unless 
it was also a commitme nt to acquire , ultim ately , the complete range.

The most difficult requ irine nt made of the chemis ts working in the  binary 
program me is th at  they should provide pai rs of low-toxic ity chemical rea cta nts  
th at  are, on the one hand, capabl e of spontaneously reacting  toge ther  in a 
space of seconds to produce a high yield of nerve  gas, and, on the othe r hand, 
sufficiently stab le to survive prolonged periods of storage . But  highly  react ive 
chemicals  tend to be unsta ble on sto ra ge ; they also tend to rea ct with bio
chemical substa nces in the human  body, thus exerting  toxic effects. Yet ano ther 
difficulty is th at  the chemicals should ideally  be liquid at  ambie nt tem pe ra tu res: 
the involvement  of solid chemicals complicates the mechanics of binar ies.

The more obvious chemical possib ilities open to bina ries  are  describ ed in 
Appendix 3. For various reasons, atte ntion has  focused on bina ry form ulati ons 
capable  of generat ing the standa rd agen ts GB and  VX, althou gh, as noted 
earl ier,  work is also being done on the development  of a binary “in term edia te 
vola tility  age nt” (IV A). The progre ss th at  has  been made in developing candi
date binary combina tions can be summarized—ins ofa r as it can be d educed from 
the open l ite rat ure—as follows :

Bina ry GB (GB 2) pres ent no gre at problems. The two components favoured 
at  prese nt are  methylphosphonic difluoride ( ‘dif luo r'),  code-named DF, and

12 F or det ai ls  of th is , see  A ppendix  1.
13 I t  was  re po rted  in  th e pr es s on 28  No vemb er  th a t  th e JC S had  no t in  fa c t yet  re ac he d 

a decis ion on  bi na ries . (D )
14 E xc ep t whe re  st a te d , th e pri nc ip al  so ur ce  of  in fo rm at io n fo r th is  se ct ion wa s th e  

Sec re ta ry  of  Defen se ’s CBW  ob lig at ion re port s to  Co ng ress  fo r th e second  h a lf  of  FY  
197 3 (21) an d th e fi rs t hal f of FY  1974  (7 9).
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isopropyl alcohol, code-named IP. A reaction-accelerator code-named KZ, prob
ably an amine, is included in the IP. Both components are  liquids, and both are 
stable on storage (provided the storage-con tainers are  dry and air -tig ht) . One 
poten tial difficulty, however, is that  DF is poisonous and very unpleasant to 
ha nd le : only Chemical Corps people, used to the extreme hazards  of nerve gas, 
could describe it  as “harm less” or “relat ively non-toxic” .

Binary YX is a more difficult proposition. The most extensive ly studied  
combination is a liqu id/so lid one, and it is only very recent ly that  a cand idate  
liqu id/l iquid combination  has appeared. Ethyl 2-diisopropyl-aminoethyl methyl- 
phosphonite, code-named QL, is used in both of them. The solid rea ctant is 
sulp hur  (although in what partic ula r form has not yet  been disclosed). The 
second reactant in the  liqu id/l iquid combination is something code-named NM, 
and is presumably an alkyl  disulphide, episulphide or polysulphide. Neither 
QL nor NM is par ticu larly stable  during storage . QL reacts violently with air  
or water .

Binary IVA is lagging. The problem is not so much how to generate an IVA 
binarily, but to know wha t to generate . Soman (GD) and GD/GB mixtures were 
studied,  and apparen tly rejec ted, some time ago. (42) (4-3) Atten tion is being 
given at  present to two candida te IVAs, known in public only by the ir code
names: EA 1356 and EA 5365. To judge from these symbols, EA 1356 is a 
G-agent, one that  was first studied by the  Chemical Corps in the late  1940s 
or early  1950s; EA 5365 mus t have come up only with in the las t thre e or four  
years. Since virtu ally  all conceivable G-agents were first synthes ized many 
years ago (large ly through the diligence of A. H. Ford-Moore at  Porton in the 
UK) , and since the V-agents a re probably too inviolatile  to be used as IVAs, EA 
5365 may be an entirely novel type of nerve gas. This is a disturbing possibility 
for those concerned with th e design of chemical-disarmament veri fication schemes. 
It  is also conceivable, however, that  EA 5365 might be a mix ture  of an old agent 
with  some sort of addit ive capable of modifying agen t volat ility.

A furth er requirement made of binary chemis ts—and in some ways more 
difficult stil l—is that  they should also provide binary simulants. These must  be 
low-toxicity materials that  (a)  resemble the  binary components they are  simu
lating in the ir physical proper ties ; (b) int era ct in a reaction that  closely 
resembles that  of the simulated  binary react ion both in kinetic s and in thermo
dynamics ; and (c) intera ct to form a low-toxicity product whose vapour, aerosol 
or spray cha rac teri stic s resemble those of the simulated  binary product. These 
are virtually impossible objectives, yet it is only if they are  met th at  open-air 
test ing of binaries can, with  confidence, be dispensed with.

As fo r binary hard ware, the main design problem is the  difficulty of providing 
for adequate  m ixing of the  component chemicals without at the same time cre at
ing a munition that  is too bulky to meet opera tiona l requirements, or too compli
cated to be both reliab le and robust. Art illery p rojec tiles are relatively easy since 
the  massive set-back forces to which they are  exposed on firing (acce lerations of 
around 5,000g) can be exploited to rup ture diaphragms sepa rating the binary 
components; and  the spin imparted  to the projectile  by the rifling of the arti llery - 
piece can be exploited  to mix the chemicals. For munitions such as  ai rcr aft  bombs, 
however, some sort  of motor o r internal p ropel lant must be provided.

Listed below are  the different experimen tal binary munitions known to be 
under development, with deta ils—where possible—of the ir present status. 

Binary  GB Projectile, 155 mm Howitzer, XM68F
In design, this is the  simplest  of all the bina ry munit ions under s tudy, and its 

development is the furth ere st advanced. Its chemical payload, weighing about 
6kg (44) or perhaps more, is contained in two plas tic cans loaded one behind  the 
othe r into the projectile casing, the interfaced ends being rup tura ble  under the 
influence of set-back forces. The binary product is disseminated by a burster- 
charge in the nose of the projecti le. iVdvanced-development prototypes became 
available for field-testing in 1969, and 32 of them were let off at Dugway Proving 
Ground (22), all but one with GB2-simulant payloads. Tests with others,  app ar
ently about  thi rty , all with active GB2 payloads, were scheduled for the year  
(44),  hut the  schedule was abandoned in the  face of legislation passed by Con
gress forbidding open-air tes t releases of leth al chemicals (45). The projectile 
entered engineering development in fiscal yea r 1971, and environmental -impact  
stateme nts have been drafted in antic ipation of DT II  open-air testing during FY 
1974. The draft s have not yet been approved within DoD, however, and, as noted
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earlier, the re seems to be some con troversy with in DoD about the necessity for 
the tests, it  is  said that  p resen t plans envisage the production of 700 engineering- 
design rounds at  Pine Bluff Arsenal; these are presumably what is considered 
necessary for  the DT II  programme.

Apa rt from proving design, the principa l work remaining to be done on the 
projectile is the  verification of the  dispersion and dissemination  cha rac teri stic s 
predicted from simu lant and chamber tria ls. Such work, which would normally 
be pa rt of the engineering-tes t programme,  would provide  the basic da ta needed 
for the  computation of arti ller y munit ions-expenditure tables. Exis ting tables 
calculated for the non-binary 155 mm rounds would provide  some guidance, but 
the binary and non-binary rounds differ in two important respects : the non
binary round has  a smal ler payload, and it  uses a central  burs ter. A cent rally 
burst munition yields an agent cloud having  a different shape, in te rms of dosage- 
distr ibution, from that  yielded by a nose-burst munition. It  is, however, 
conceivable that  the  resultant  differences in actual effects would f all well with in 
the range of unpredic tabli ties that  in any case affect the non-binary round. No 
amount of open-air testing  could improve such a si tuation.

Apart from this, though, there  are  two other reasons  why field-testing would 
probably be regarded as indispensable. The firs t is tha t the ball istics of an a rti llery 
projectile are  heavily dependent upon int ern al symmetry ; it  would therefore need 
to be estab lished  that  the rup turing of the diaphragm sepa rating the two binary 
components did not introduce sufficient asymmetry to influence the range a nd ac
curacy of the projecti le. Simulant field-tr ials might perhaps provide adequ ate data  
for this, but they could not cope with  the second problem. This  arises from the 
fac t that  a binary munition does not dissem inate pure  ag en t; rather , it dissimi- 
nates a react ion-mixture , the natur e of which could be deeply affected by climatic 
conditions. For example, the GB binary mixture  yields hydrofluoric acid as a by
produc t : this  is a hygroscopic substance, one which will therefore have a tendency 
to draw atmospheric  moistu re into the reaction product. GB is destroyed ra ther  
rapid ly by water under the acid conditions that  would prevail, at  a rat e that  is 
temperature-dependent. It  follows, therefore, that  the effectiveness of a GB bi
nary  is likely to be influenced by local conditions of atmospheric humidity  and 
temp eratu re. The extent  to which this  and othe r atmospheric per turbat ions of 
performance may arise can only be determined  by open-air “hot-agent” field- 
testin g under a range of different weath er and climatic conditions.

In the FY 1975 budget, the Army is seeking $5.8m in init ial procurement funds 
for the XM687 round. This project -element (“5750317—Pine Bluff Arsenal: 
IF F—Chemical Production and LAP faci lities  for 155 mm binary projectile 
XM687”) is one of many others listed  in the justi ficat ion book un der  the project 
heading “Provision of Ind ust ria l Fac iliti es”, which in turn is one of the  p rojects 
forming p ar t of P-1 line item 81-83. Procurement of Ammunition, Army : P rotec
tion Base Support. The funds  are  evidently  being sought for two purposes. Fir st, 
to bui ld a  manufacturing in sta llat ion  for DF (the product ion process presumably 
being flourine subs titu tion  into commercially-procured dichlor) ; and, second, to 
load, assemble and pack complete 155 mm rounds. It  is to be noted tha t, if the 
DF factory  is indeed built, it  will presumably  have a sufficiently large  capaci ty 
to support a full procurement program for  a ll binary GB munitions, not merely 
the XM687.

B ina ry  VX P rojec til e, 8- Inc h Howitzer, XM736

This munition was still in concept- formulation stage  in 1972, but  was sched
uled to enter engineer ing development in the Autumn of 1973 (pu t forward, sub
sequently, to early 1974). There are  two basic designs, both of which have been 
competitively prototyped. The “bulk-expulsive” design is presumably ra ther  like 
the 155 mm GB2 round but with a relatively smal ler explosive charge  for achiev
ing a base-ejected sp ray. “The submunition” design ejects  a plu rali ty of explosive- 
bur st cani ster,  each containing a binary loading, during its trajecto ry. With sim
ulant payloads, both designs have been field-tested a t Dugway. Both liqu id/l iquid 
and liquid/solid binary-VX fills have been studied , but  since NM has only re
cently appeared on the binary scene, t he liqu id/liquid  design is presumably  less 
developed. Nevertheless, it is a liqu id/l iquid design (bulk  expulsive ra ther  tha n 
submunition) that  is  being advanced to engineering development. Process studies 
on NM are  scheduled for advanced development in FY 1974: prosecution of the 
development of all binary VX munitions may be delayed, it might be supposed, 
pending the outcome of this.
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B inary IVA Projectile, 155 mm Howitzer

This munitio n was still  in explo ratory  development in FY 1973. It  was sched
uled to ent er advance d development at  the end of t ha t year, but this was delayed 
by the absence of a suitable IVA. Advanced development is now scheduled to be
gin in the summer of 1974. Two types of hardware  design are  being studied side 
by side. One uses explosive dissemin ation, and is presuma bly intended to maxi
mise resp iratory challenge by IVA aerosol. The othe r uses expulsive dissemina
tion, presumably in order  to maximise percutaneous challenge by discharging an 
IVA spray. It  may well be that  if the IVA program me eventu ally reaches a 
successful conclusion, two families of munitions explo iting each of these dissem
inat ing techniques  will be necessary, if IVA is to sub stitute for both GB and  VX. 
The logic of replacing two types of agent plus one family of munitions with one 
type of agent  plus two families of munition  is presumably  th at  munitio ns are  
easie r to procure than  agents.

B inary M issile  and Ground-Rocket W arheads

Army work on binary missile warhea ds, presumably for Lance, was still in 
explo ratory development durin g FY 1973, but included the  fabr icati on of ex
perim ental  hardware . Cost-effectiveness analy ses were being perform ed to de
termi ne the relat ive advan tages  of chargin g the warhead with GB, VX or IVA. 
Similar , and related, decisions were being m ade about the rela tive  m erits  of mas
sive, segmented, or bomblet configurations for the warhead. The work is thus  
stil l in an early concept-formulation  stage. No open reference exis ts to work on 
binary equivalents  for such munition s as the 155 mm Bolt rocket for multibar
relled rocket-launchers.

B inary VX Aircraft M assive-B omb

As noted earlier, the development of this munitio n preceded the work on the 
art ille ry projec tiles described above, the pace being set by the Navy with  its 
Bigeye bomb of the mid-1960s. Bigeye h ad got as fa r as engineer ing development 
by FY 1970. (4 4)  If the Navy’s p atents  on a liquid /solid bomb design (1 4 )( 1 5 )  
do indeed rela te to Bigeye, it  is clear  th at  Bigeye was  a pecul iarly complicated 
device. The pat ent  specifications describe the use of a pyrotechnic prop ellan t in
side the  bomb to inflate  a balloon for forcin g the solid rea ctant into the liquid 
one af ter  rup turi ng a container, the broken edges of the conta iner then  consti
tuti ng paddle-blades, for mixing the  reactan ts, driven by an electric  motor. This 
process would be ini tiat ed while t he bomb is still hooked up to the a ircraf t. Durin g 
descent of the bomb af ter release, the bina ry produ ct would strea m out through 
slits  explosively formed in the bomb casing  (rat he r along the lines of the old 
Bri tish  “Flying Cow” mustard-gas bombs of World War  II. (4 7)  The Army’s 
design for the bomb is one of similar com plex ity; (1 6)  it differs prim arily in the 
use, not of an electric motor (req uiri ng an external source of pow er),  but of 
eith er a rocket-propelled motor or a compressed-helium motor to mix the reac t
ants. No referen ce work on these, or any othe r massive-bomb designs since the 
late  1960s has appeared in th e open li teratu re.

B inary GB Aircraft Cluster-B omb

The only published information on this munitio n rela tes to Navy work during 
the  la ter 1960s, now abandoned. In the  publishe d design, (1 7)  one of the binary 
rea cta nts  is charge d into explosive-type bomblets, the interiors  of which are 
closed off by one-way entr y valve s; the  bomblets are  clustered inside a clamshell 
container th at  can be topped up with the second bina ry liquid, so th at  when a 
source of pressure  is activate d in side the c lamshell, the  second liquid is forced into 
the  bomblets, where it reac ts to produce nerve gas. The inte res t apparen tly was 
in a clus ter th at  could be external ly-ca rried  on supersonic  aircraft, for use 
aga inst surfa ce targets.  (1 8)

B inary Air-to-Ground Rockets

Army work in this  area  still  seems to be in early concept-formulation  stage. No 
inform ation  has been release d on the agen t or agents under study. Expe rimen tal 
har dw are  was being fab rica ted during FY 1973.
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B inar y  Aircraft  Spray -Tan ks

The only reference to a binary  spray-tank occurs in DoD testimony during 
1969. (48) There  is no open reference to any hardware  development, although the  
Air Force completed a feasib ility study of a binary VX spray -tank in 1968.(81) 
The conduct of spray operat ions is hazardous to aircrews, and laborious decon
taminat ion of the air craf t is needed af te rw ar ds ; even though spray-tanks  have 
long been regarded by the Chemical Corps as one of the most effective ways of 
spread ing nerve gas, it appears  that  both the Navy and the Air Force  have now 
rescinded the ir requirements for them, leaving only the Marine Corps competent 
and willing to conduct spray  operations. Whether  the army is, or  will be, develop- 

• ing binary  spray-tanks for the Marines remains to be seen; the Navy certainly is
not.

In order to illu str ate  the overall  sta tus  of the bina ry programme and  what 
remains to be accomplished, the  relevant  data from the above descriptions  are  
summarised in Table 1. The table also includes the principa l non-binary muni
tions which provide the  cur ren t US nerve-gas capability (see Appendix 2 for  
furth er  deta ils) ; all of these are, presumably, regarded as necessary inventory  
items for a credible CW-deterring  posture.
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T A B LE 1 :  P R E S H IT  ST A T U S 
O F  TH E B IN A R Y  PROG RA MM E

M u n i t i o n

W e a p o n  c o n c e p t  f o r m u l a t i o n  ‘ W e a p o n  a c q u i s i t i o n

R e s e a r c h  &  e x p l o r a t o r y A d v a n c e d E n g i n e e r i n g P r o d u c t i o n ,
d o v o l o p m o n t * d e v . * St o p e r a t i o n a l d e p l o y m e n t ,

d e v e l o p m e n t * <ScC.
-------------------O R S l-------------------------- _______ ACT*P a y l o a d

C h r o n o l o g i c a l  p r o g r e s s  
o f  t h e  1 5 5 m m  p r o j e c t i l e  
3 B 2 ,  S 1 6 8 7 :  .................c a l e n d a r  y e a r : -  1 9 6 8  1 9 6 9  1 9 7 0  1 9 7 1  1 9 7 2  1 9 7 3  1 9 7 h  1 9 7 5  1 9 7 6  1 9 7 7  1 9 7 8

L a n d - m i n e s V I
B i n a r y  VX

C a r t r i d g e s  f o r GB
l i g h t  a r t i l l e r y B i n a r y  GB

R o c k e t s  f o r  m u l t i - GB
b a r r e l l e d  g r o u n d B i n a r y  GB
l a u n c h e r s VX

B i n a r y  VX
P r o j e c t i l e s  f o r GB

m e d i u m  a r t i l l e r y B i n a r y  GB

VX
B i n a r y  VX
B i n a r y  IV A

P r o j e c t i l e s  f o r GB
h e a v y  a r t i l l e r y B i n a r y  GB

VX
B i n a r y  VX

W a r h e a d s  f o r  m i s s i l e s GB
a n d  l a r g o  a r t i l l e r y B i n a r y  ( ? )

r o c k e t s VX
S h o l l  f o r  n a v a l  g u n s GB

B i n a r y  GB

VX
B i n a r y  VX

A i r c r a f t  s p r a y - t a n k s GB
B i n a r y  GB

VX
B i n a r y  VX

A i r c r a f t  m a s s i v o GB
b o m b s B i n a r y  GB

VX
B i n a r y  VX

A i r c r a f t  c l u s t e r GB
b o m b s B i n a r y  GB

VX
B i n a r y  VX

A i r c r a f t  b o m b l e t GB
d i s p e n s e r  s y s t e m s B i n a r y  GB

VX
B i n a r y  VX

A i r - t o - g r o u n d GB
r o c k e t s B i n a r y  ( ? )

VX
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Notes fo r Tab le 1

A quest io n  mark a t th e end of a pr og re ss  li n e  means th a t pro gre ss  to  th e  
po in t in d ic a te d  can re as on ab ly  be  assu med , but  w ith ou t co nf irm at io n from th e  
open l i t e r a tu r e .  I t  i s  pr ob ab le  th a t a number of opera ti o n a l non -b in ar y 
mu ni tio ns  ar e  s t i l l  on the se c re t l i s t ,  and th e same may ap pl y to  c e r ta in  
bi na ry  de ve lop men ts.

^ORS means ‘o p e ra ti o n a l re qu irem en t s p e c if ie d ’.  AOI means ’approved fo r  th e  
opera ti onal in v en to ry ' .

^Thv, separa ti on  of  ph as es  in  th e developmen t pr oc es s in d ic a te d  by th e d if fe re n t 
columns fo llow s th a t o f st an da rd  DoD R & D management .

Re searc h an d Expl ora to ry  Development c o n s ti tu te  th e ro u ti n e  work of  
la b o ra to r ie s  having  th e  gen er al  mission  of  de ve loping  a p a r t ic u la r  te ch no lo gy . 
Edgewood Arsen al  i s  th e  p ri n c ip a l DoD cen tr e  fo r  CW tech no lo gy , and among i t s  
s t a f f  i t  has va riou s gro ups workin g in  th e b in ary  f i e ld .  These  pe op le w il l be 
doing la bo ra to ry  s tu d ie s  of e x is ti n g  co nc ep ts  fo r  b in ary  weapons and  th in k in g  
up now on es . When a new co nc ep t ta kes sha pe  -  an  id e a , sa y , fo r  a new type  
of  b in ary  ro ck et  -  i t  i s  exam ined  fo r m il it a ry  u t i l i t y  and te c h n ic a l f e a s b i l i ty ,  
th e  l a t t e r  be ing one of  th e  main  fu ncti ons of ’ex p lo ra to ry  develop ment ’ and 
oomnonly in vol vi ng th e  co ns t m ic tion  of ’bre ad bo ar d’ benoh-m odels . I f  an  
op era ti o n a l re qu irem en t th en  de ve lo ps , or ha s al re ady  bee n fo rm ul at ed , and i f  
te c h n ic a l f e a s ib i l i t y  i s  e s ta b li sh e d , th e co nc ep t en te rs  Advanced Dev elop ment. 
This in vo lv es  th e fa b r ic a ti o n  of components  fo r  a p ro to ty pe weapon, or fo r 
com pet ing  p ro to ty pes,  embodying tho co nc ep t. F ie ld  t r i a l s  of th e pr oto ty pe 
may th en  be co nd uc ted.  I f  th ese  a re  su ccessfu l,  th e  co nc ep t i s  poi se d to  en te r 
Sn ajn ee ri q g  Dev elopment , and  a d e ta il e d  revi ew  pr oc es s beg in s in  wh ich  a ran ge  
of  wider  consi dera ti ons are  brou gh t in  - pr ob ab le  c o s ts , a v a il a b le  a lt e rn a t iv e s , 
Ser vi ce  a p p ra is a ls , &c. - in  ord er  fo r th e  O ff ic e of th e S ecre ta ry  of  Defense  
to  de cide  wh eth er fu r th e r  develop ment i s  l ik e ly  to  be wor th w hi le . A decis io n  
to  embark upon  en gin ee ring  developmen t i s  th e f i r s t  st ep  in  th e weapon 
a c q u is it io n  p ro cess,  and  im pl ie s a su b s ta n ti a l p ro b a b il it y  (but  by no means a 
c e r ta in ty , as in  th e ca se  of Bigey e) th a t f u l l  developmen t w il l fo ll ow . 
Eng inee ring  deve lopm en t, which in cl udes  ex te ns iv e f i e ld - t e s t in g ,  cu lm in at es  in  
a revi ew  to  de ter mi ne  whe ther  th e  weapon sh ou ld  be approved  fo r  th e  opera ti onal 
in vento ry . I f  i t  i s  ap prov ed , O pe ra tion al  Development beg in s,  in  which th e  
m an uf ac tu re r e s ta b li sh e s  h is  pro du ct io n de si gn  and h is  pro ce ss es  fo r q u an ti ty  
p ro ducti on , and in  which  th e u se r Se rv ic e t e s t s  and ev alu ate s th e  weapon 
aga in s t pe rfo rm ance  re qui re m en ts . In  some ca se s a dec is io n  ap prov ing th e weapon 
fo r th o o pera ti ona l in ven to ry  is  ta ken  a t th e  same tim e as  th e decis io n  approv ing 
en gi ne er in g deve lop me nt,  in  which ev en t en gin ee ring  and o pera ti ona l development  
proc ee d s id e  by s id e .
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3. Cos ts  an d  B e n efit s  of  t ii e  B in ary  P rogram me

Insofa r as it is possible to gauge present inten tions  concerning the  binary 
programme, it  looks as though DoD definitely anticipa tes buying a bina ry capa 
bility for medium and heavy Army howitzers, with  procurement  of 1-2 million 
binary projec tiles to commence in abou t three years time. According to  the  logic 
so fa r arti cul ated by DoD for the US nerve-gas capability in genera l, and for 
binar ies in par ticu lar,  approval of these  plans would also mean that

(a)  The genera l objectives of the b inary It & I) programme would be upgraded 
to the specific objective of providing weapons for procurement  in place of the 
gre ate r par t, if  not all, of the present nerve-gas stockpile;

(b) In order to meet this objective before the present stockpile of filled #nerve-gas munitions outlives its safe shelf-life, the  binary It & D programme
would be expanded and accelerated ; and th at

(c) Authorizat ion would almost certainly  be sought to conduct a continuous 
succession of open-air nerve-gas tes ts with each new binary munition.

Approval of the plans  on the basis of the ir present justi fica tion  would pre- •
suppose t ha t the Army intends to destroy the present stockpile of filled nerve-gas 
munitions as and when binary replacements become available. It  is likely, how
ever, that  the Army would seek to reta in at  leas t pa rt of i ts present stockpile of 
bulk nerve-gas in order  to provide a capab ility for  filling those munitions, such 
as land-mines, to which the binary concept could not be applied.15

All in all, therefo re, a decision to go ahead with the XM687 and the XM736 
would be a loaded one, likely to involve a good deal more tha n appears at  first 
sight. But  possibly the ramifications noted above do n ot in f act  form  p ar t of DoD 
plans. Yet if that  were the case, i t would mean th at  the p resent DoD justif icatio n 
for main taining a peacetime nerve-gas capability requires criti cal re-examination,  
or th at  binaries are  a luxury which can be dispensed with.

Whatever its ultimate implications, however, the  Army has  presented a case 
for acquiring a new generation of nerve-gas weapons, and it is a case which the 
author ities concerned are  going to have to judge on its  merits. The facto rs which 
must enter into the ir assessment fall into three broad groups : economic factors, 
environmental and safe ty factors, and national-securi ty considerations.  They are 
discussed in turn in  the pages which follow.

3.1 Economic Costs and  Benefits

The tota l dolla r costs of buying a binary nerve-gas capability to replace  the 
exist ing nonbinary one are estim ated  below to be in the range of $800m-$1400m., 
perhaps more, RI)T  & E would account for 15-40% of this, with 60-85% for 
weapons procurement. If the costs of destroying the exist ing stockpile  are added 
to this, as they should be, the total costs could rise above $2000m. From this 
should be subtracte d the eventual demilita riza tion  costs of the binary stockp ile; 
but  these, according to  DoD, are likely to be relat ively  small.

The timetable would presumably be set by the present sta te of senescence or 
obsolescence of th e exis ting nerve-gas stockpile. The Chemical Corps told Congress *
in Summer 1969 that  once a muni tion has been filled with nerve gas “it can las t
up to 15 years” (50) (bulk stocks of nerve gas are  said to las t almost indefi
nitely. (51)) Chemical Corps test imony on th is ma tte r should perhaps be treated 
with some reserve, par ticu larly since it is a DoD requirement  that  any munition  
accepted for standardization should have a minimum lifetim e of 20 years . How- *
ever, in a Summer 1973 release, the Army's Office of the Program Manager for 
Demilitarization  of Chemical Materia l (OPMDCM) spoke of 1985 as the est i
mated  completion-date in one set of plans for stockpile demi litarization. (52)
The youngest filled chemical munit ions in the stockpi le would by then  be 16 years 
old.18 It  thus seems app ropriate to supi>ose that  replacement of the existing 
stockpile with binar ies is envisaged as an 11-year programme. It s costs would 
thus  average out to somewhere in the range $135m-$185m per  year.

On demilitar izatio n, the cornerstone  in O l’MDCM's present plans is a chemical 
destruction  concept in which the disposal app ara tus  is tran sported  in tur n to

18 On this, see d . 316 below.18 These are  the  Weteye bombs and Hones t John warheads which Rocky Mountain Arsenal 
were stil l filling in the Summer of 1969. (5.1) Although they are the youngest, some of them 
will, ironically, be among the first weapons to be destroyed in the  new round of demili
tarization activ itie s: they form part of the recently-condemned War Reserve stocks at 
Rocky Mountain Arsenal. (.51)



each of the different stockpile locations, rat he r than moving the stockpiles to a 
cen tral  dem ilita rizat ion plant . The la tte r alt ern ative is precluded  by the  polit ical 
outcry  which it would almost certainly provoke. The transporta ble  disposal  
apparatus, known as CAMDS,17 is  a modular design capable of being dismantled  
and tran sported  on ra ilcars. (55) It  is being developed a t Tooele Army Depot, and 
is p lanned  to become operationa l by th e end of 1978. Army spokesmen have been 
reported as estim ating  that  tota l development, construction and opera tion costs 
of CAMDS will be about $750m. (56') Studies are  currently underway to deter
mine whether the VX-detoxification process canno t be made to yield one of the 
binary chemical components. (21) 18

On R & D  expenditure, it is possible to e sti mate18 t ha t the stages in the  b inary 
development process in which a specific item of hardware  is being developed 
(i.e., advanced development  and onwards) have so f ar  consumed a t leas t $15m, 
primarily on hardware  for the  155-mm GB2 and  8-incli VX2 projectiles, but also 
on GB2 and VX2 process chemistry. Since FY 1972, engineering development  of 
the  155-mm projectile has been runn ing at  ra the r more than $lm  per annum, 
and  this  will presumably continue unt il 1977, the  y ear in which the projectile is 
scheduled to enter the quant ity-production  phase. (59) Thus  one may estimate 
that  each new binary munition might  cost up to $15m or more in R & D. Since 
up to twenty or more different mu nit ion s20 will be needed to provide what DoD 
apparen tly regards as an  adequate nerve-gas c apability, a tota l R & D expenditu re 
(including work on process chemist ry, &c.) in the  range $200m-$400m seems 
likely. If  the programme is to be completed by 1985, an annual  expenditure of 
$18m-$36m would be required. The tot al DoD budget for CBW R&D in FY 1974 
is $50.35m; (80) DoD has said that  its FY 1973 expen diture on CBW R&D was  
programmed at  $53.2m (23), of which less than $8.3m was in support of binary 
weapons advanced and engineering development. This suggests that  unless a 
decision is take n to abandon the binary  programme, the DoD leth al chemical 
weapons R&D budget will have to be doubled or quadrupled at  l east ; this would 
mean a 20%-50% increase in the CBW R&D budget as a  whole.

On procurement expenditure , some guidance on the likely costs is contained in 
the  Depa rtment of the Army’s figure of $246.0m for the “total systems cost’’ of 
the 155-mm GB2 and 8-inch YX2 projecti les. This figure was released in March 
1973; (60) and it included R&D and production-base costs in addi tion to the  
procuremen t expenditu re planned for these  munitions. One may estimate from 
the “unit  cost’’ (i.e. procurement only) figures—$36 to $123—for high-explosive 
and illuminating  155mm projecti les, and  the ir fuzing. (61) th at  binary 155mm 
nerve-gas rounds would cost about $100 each, taking into cons iderat ion the ir 
rela tive complexity. This  suggests that  present plans envisage the procurement  
of lm-2 m binary  howitzer projectiles (i.e. about 100,000 tons of them, enough 
to keep twenty art ille ry batta lions going for a month). One may also use the 
estim ated cost of the 155m round as the  basis for estim ating  procurement costs 
for a complete binary arsenal. Xerve-gas munitions of course vary in the ir uni t 
cost and in the amount of nerve gas they hold (on this, see th e table  in Appendix 
2), but, per unit  weight, the 155mm round is probably  represen tative of per- 
pound costs of hardware  per pound of nerve gas. In Appendix I, it is estim ated 
that  the present US stockpiles contain about 40m pounds of nerve gas. Therefo re, 
in order to replace the  deterre nt capability  supposedly represented  by these 
stockpiles with an equivalent binary capabi lity. DoD would need to acquire 
binary munitions equivalent  to about 7m 155mm rounds.’1 The $100 estim ated  
uni t cost was for FY 1972 curren t prices, and is likely to be considerably inflated 
by 1977-85; allowing fo r this, one arrives  a t a  tota l procurement  cost in the range  
$600m-$1,000m, perhaps more.

17 Chemica l Age nt  M un iti on  Disp os al  Sy ste m.
18 A si m ilar  po ss ib ili ty  pr es um ab ly  ex is ts  w ith re gar d to  GB de toxi fic at ion.  T he re  ar e a 

nu m be r of a lt e rn a ti ve  pr oc esses th a t m ig ht  be used . One  wo uld be to  hy dr ol ys e th e nerve-  
gas, ex tr ac t th e m et hy lpho sp ho nic ac id  fro m th e hy dr ol ys at e,  an d flu or ina’te  it  to  yie ld 
I)F . Ano ther , in  th e case  of GB, wo uld  be py ro ly se  an d th en  ch lo ri nat e to  yield methy l- 
ph os ph on of luor id ic  ch lorid e, (5 7)  wh ich in  som e way s (5 8)  is  a mo re a tt ra c ti v e  bi na ry  co mpo ne nt  th an  DF.

19 Th e ba sis of  th e es tim at e is mu ch th e same as  th a t de sc rib ed  in fo ot no te  8 on pa ge  300  
abo ve.  As no ted th er e,  th e es tim at e see ms  mo re lik ely to  be too low  th an  too high .20 T w en ty  or th ir ty  di ffer en t ne rve-ga s m un it io ns  ha ve  been st andar diz ed  fo r th e pr es en t ar se nal  (se e Ap pend ix 2) .

21 T he  st andar d  155 mm  GB ro un d ho lds ab ou t 6 lbs  of ne rv e gas . A ltho ug h th e 155 mm  
GB2 bi nar y ro un d ha s tw ice th is  pa yloa d,  it  doe s not  ap pea r to  be ca pa ble of en ga gi ng  a 
la rg er  ta rg e t- a re a ; (62)  indeed, on p re se nt evide nce, it  see ms  to  be ap pr ec ia bl y less  effe ctiv e, as  is de sc rib ed  below.
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It  thus  appears tha t DoD plans to spend $750m on the destructio n of an  arsenal 
of weapons and at  the same time to spend up to twice that  amount on a new 
arse nal having precisely the same func tion. Are there any economic benefits to set 
against these costs, or do all the supposed benefits li e outside the economic field?

DoD has argued tha t a move into binar ies will promise a financial saving  by 
removing the obligation  to main tain the exist ing nerve-gas produc tion factories. 
But, except inso far as this  may perm it DoD to sell off some of i ts real esta te, the 
saving is unlikely to be great. Despite the expec tations  expressed to Congress in 
11X59, there is litt le sign tha t the Army will be able to procure all of the binary 
chemicals from in du st ry ; indeed, it  is now planning to introduce yet another  
item into its Operat ions and Maintenance budget for the I)F facto ry at  l’ine 
Bluff Arsenal. As for the GB factory  at  Rocky Mountain  Arsenal, this  has now 
become a central  pa rt of the demilita riza tion  opera tion; and three-quar ters  of 
the VX fac tory  a t Newport, Indiana, will p resumably be used for man ufac turing 
QL (one of the VX2 binary components), just as it was during 1961-67. This 
leaves only the dichlor factory at Muscle Shoals, Ala bam a; but the maintenance 
work there on which  a saving might be made currently amounts to no more than 
a few man-years of work : paint is regularly  applied to the outsides o f the build
ings, but the  ins ides conta in plant  equipment that  has, in many cases, long since 
fallen  into  neglect. (63)

DoD has, however, also spoken of the savings  in stockpile-maintenance costs 
which the binar ies would permit. Because bina ries are  less likely tha n non
binar ies to generate storage haza rds as they age, they would neces sitate less in 
the way of safe ty measures and surveillance  at  storage depots. This is presum
ably t rue, hut pub lished  evidence enabling  the savings  to be estim ated is scarce. A 
November 1973 press repor t suggested t ha t the present US stockpiles of nerve gas. 
at home and abroad, cost about  $100m per year to maintain. (24)

This  seems an improbably high figure, however, when compared with DoD 
testimony given to the House Armed Services Committee in 1970; according to 
this, $2.0m w as the estimated figure for FY 1971 for “costs incurred in support  
of CB commodities.” (64) This figure, which was contained in a presenta tion 
purporting to disclose to Congress all the costs of the current CBW programme, 
came from Program 7S, Supply Depot Operations, of the Army Operat ions and 
Maintenance budget. A move into binari es would not, of course, entire ly eliminate 
nerve-gas main tenance costs ; the  b inar ies will p resent the ir own peculia r s torage 
problems and, as noted earlier, it seems likely that  a sizeable tonnage of hulk 
nerve-gas will he re tained.

In fact it seems ra ther  likely that  a binary stockpile will be more expensive to 
maintain than the exist ing nonbinary one, not less expensive. Much of the 
present nerve-gas stockpile is in the  form of bulk agent, ra ther  than filled muni
tions (on this, see Appendix I) . A b inary stockpile would therefore represen t a 
substantially  increased number  of munitions, and there fore  a substantially  
increased volume of munitions storage-space to mainta in.

3.2 Environmental and Safety F actors

In the United States, as in Bri tain , CBW becomes a subject of widespread 
popular concern two or three times a decade. Yet at  no time since the days of 
the 1925 Geneva Protocol has this ebb and swell left  so permanent a mark  as it 
did in 1969. That was the year in which, unde r the influence of public opinion, 
inte rnational CB disarmam ent negot iations began in earnest, and in which the 
United States and a number of othe r count ries renounced any inte res t in the 
furth er development of biological weapons. The immedia te origins of this  new 
wave of popu lar feeling were undoubtedly to he found in the Viet-Nam war. It 
was this that  brought home to people, horr ifyingly, wha t war  fought with modern 
technology in general, and with CB weapons in par ticu lar,  was or could be like. 
It  also drew atte ntion to the extent to which mil itary objectives had pene trated 
and deformed so many different aspects  of society, not lea st the professional world 
of chemistry and microbiology. Yet this current of feeling about  CBW did not 
acquire much politica l force until  it  became linked with environmentalist con
cerns. Anti-CBW activist s and environmental ists found common ground in the 
images of ecocide presented by photographs of Vietnamese fores ts laid  waste  by 
Chemical Corps herbicides. Environmental legislat ion and Congressional struc
ture s on the US CBW programme proceeded side by side. The Chemical Corps 
was le ft in a situation in which severa l of its normal activities had become either 
illegal or so cons trained by environmental-protection and other safe ty stipula-



tions as to be virtual ly impossible. In the former category was chemical-weapons 
R&D (including, presumably,  work on bin aries) , although for  reasons that  
remain obscure, the legisla tion forbidding this did not survive for long;  in the 
la tte r category  were the open-air testing and transp ortation of CB weapons.

Against this background, it is not surp rising that  the Chemical Corps should 
have stressed the environmental and safe ty benefits of binaries. It  is clea r from 
the record, if only by implication, that  the chemical-weapons author itie s with in 
DoD rega rd the greater pa rt of the  precautions th at  they are  now required to 
take as being excessive and unnecessary in themselves, and a serious obstacle  to 
the adequate  fulfillment of the Chemical Corps mission. Bina ries represen t for 
them, it might be supposed, a compromise between the demands of nat ional se
curi ty and the importuni ties of the environmental lobby, a compromise, more
over, which Congress, as ins tigator of environmental legislat ion, has a duty  to 
accept and support.

It  is not easy to develop a logic which can accommodate both environmental 
and secur ity objectives, and  for this reason join t assessm ents of environmental 
and security considerations are  likely to rema in at  an emotional level ra ther  
tha n a rational one. That is not to say, though, that  assessments canno t be made 
with in each of the two are as separately. In many people's view, the  case for 
regarding a peacetime stockpile of nerve gas an essential component of US 
national  securi ty is extremely weak, impelled more by the  in tere sts of the Chemi
cal Corps constituency than by any rat ional mil itar y or stra tegic consideration . 
(In  contras t, the need for an up-to-da te CB defensive posture—respira tors , 

protec tive clothing, alarm s, &c.—seems much stronger, under present circum 
stances ; bu t that  is  a nother  quest ion.) In  the absence of a serious  secur ity arg u
ment, the environmental argument, whatever its strength, would tak e prece
dence by default.

Compared with  exist ing nerve-gas weapons, bina ries undoubtedly possess bene
fits from an environmental and safe ty point  of view. Above all, they would not 
normally have the capacity for inflicting sudden death on a massive  scale. The ir 
manufac ture  requ ires one less chemical process, and  there fore  imposes a some
wha t smal ler environmental burden as regards waste products and resource- 
consumption. If  accidents should occur during transp ortation or storage—and, 
on pas t experience, they would be extremely rare—the environment  would be 
subjected to a chemical challenge whose impact, so fa r as is known, would 
be smaller tha n that  of an equivalent  release of nerve gas. But when set aga ins t 
the environmental costs that  a full-scale binary programme would impose, th ese 
benefits seem less substantial.

The biological haza rds of non-binary nerve-gas are  extremely grea t, but  those 
of binary components, although very much smal ler as regards acu te toxicity, 
are  c erta inly  not negligible. Some of them have already  been al luded to. DF, the 
GB2 ingred ient to be produced at  I ’ine Bluff Arsenal,  is  a chemical whose physio
logical effects resemble (and probably, for the most par t, derive from) those  of 
hydrofluoric  acid. As far as leth al effects a re concerned, animal experimentation 
has shown its vapour to be 150-1,100 times less toxic tha n GB, th at  is to say 
comparable in toxicity with  chlorine (altho ugh its vapour pressure, and hence 
its lethal hazard, is much smalle r: its vola tility is much the same as that  of 
wa ter ). In an Edgewood Arsenal  repor t, it is described as “extremely pungent  
and irr ita tin g to the eyes and mucous membranes, much like hydrogen fluoride. 
Persons accidentally exposed to the vapour would seek to escape long before re
ceiving a dangerous dose’’. (65) Edgewood is still  conducting its chronic -toxicity 
evaluations of DF, including mutagenic and teratogenic studies, (21) but it 
seems tha t any findings to date have not yet been released.

No toxicological studies of QL, the  VX2 ingredient, have yet appeared in the 
open lite rature , and about the only open information on its toxic haz ards i s con
tained  in an  Edgewood contrac t report on a quite  dif ferent mat ter.  (66) This was 
concerned with the flashing of aerosols, including QL aerosols, and the mishaps 
experienced by the unf ortuna te experimenters  test ify to the hazardousness  of 
the substance. The following passages  a re taken verba tim from the re po rt :

The toxicity and potentia l toxicity of QL require that  due care  mus t be exer
cised because of the poten tial hazard. . . . The reac tivi ty of QL with  water and 
oxygen requires tha t it be protected  from the atmosphere at  a ll times. . . .  It  is 
incompatible with rubber and plast ics except Teflon. . . . The tendency  of QL 
to decompose in storage  with an increase in  con taine r pre ssure has r esul ted in one 
accident to date. . . . We have noted that  there are  several physiological effects 
on personnel using QL. Exposure to the vapour can bring  on stomach upset and



difficulty in brea thing (described as a “tightness  in the lungs’’). Skin derm atit is 
has been noted in the form of an itchy red rash which covers large  areas of the 
body. The dermat itis  condition can occur from vapour  exposure alone. The intes 
tina l and lung distu rbance clears up in a few hours, the dermatitis  in a few 
days, following exposure.

It  canno t be contended that  these various hazards would over-extend the safe
handl ing capabiliti es of Chemical Corps personnel, or even of reasonably-expe
rienced supply and logistics personnel. Nevertheless it is clear  th at  DF and QL 
are  not the  “harmless chemicals’’ which they are  p ortra yed as being by the pro
moters of binaries .

The greatest environmental and safe ty costs associated with a full-scale binary 
programme are  likely to be those tha t will arise during the open-air testing 
programme. It  is significant  tha t th e necessity for such testing is, as noted earlier, 
a subjec t of controversy with in DoD. The Army people involved appear  to be 
argu ing strongly for a test  programme (“you don’t buy a pa ir of shoes without 
trying them on", one of them told a reporte r recently  (24)) and they will prob
ably win the ir case if the binary programme goes ahead. Apart  from an ything else, 
they have the embarassing precedent of lewis ite to suppo rt them. (Lewisite is 
a powerful vesicant that  was first studied in European and American CW lab
oratories during the closing stages of World War  I as a possible replacement 
for mus tard  gas. A production-process was hast ily developed fo r it by Edgewood 
Arsenal, and a shipload  was on its  way to Europe at  the time of the Armistice. On 
the basis of re lative ly meagre laboratory studies , and without field testing,  i t was 
regarded by the exper ts as a CW ag ent of exceptional potency and importance.  
Litt le furth er work was done on it in the  United States unt il World War II  
broke out, whereupon the Army once again decided to manufactur e it  in large  
quan tities . Some 20,000 tons had been produced before a full-scale re-assessment 
of its propertie s was in hand. It  was then  discovered during open-air releases  
that  the  agent was rapid ly destroyed by c erta in levels of a tmospheric humidity , 
thus  rendering it virtually useless. )22

Open-air testing has several purposes, in addi tion to confidence boosting.23 As 
the case of lewisite showed, and as  described earli er, there can be f actors  in  the 
open-air environment which may not show up in labo rato ry studies, or be pos
sible to mimic, and which have a profound effect on the offensive properties of 
disseminated agents. The agent-dosage fields set up by d ifferent munitions need 
to be measured unde r a var iety  of wea ther  conditions : this is necessary for 
several reasons of which the evaluation of design modifications and the compu
tation of munitions-expenditure tables are among the more impo rtant. Again 
this  is something which canno t be mimicked with confidence using simulants. 
The user Services for whom the weapons are  designed are  more likely to decide 
in favour of acceptance if they are  shown unsimulated  weapons in action, pa r
ticu larly  if some sort of bioassay—such as tethe red animals—is used to demon
str ate  effectiveness. A full-scale  bina ry programme would require that  these ac
tivit ies continue over a period of  eleven years a t least.

If  DoD eventually decides to author ise  open-air binary nerve-gas tests, it 
will no doubt feel itse lf justif ied in argu ing that  the people concerned will be 
capable  of conta ining the environmental and safe ty hazards with in acceptable  
limits. It. will certa inly  contend that  the precautions  which have been int ro
duced (69) in response to env ironmentalis t pressures will prevent a repet ition  
of the incident in 1968, when 6,000 sheep nea r Dugway Proving  Ground were ac
cidentally poisoned with VX.24 It  is to be hoped most fervently that  they will be 
proved correct. If  so, it will be an  achievement, not only for the Chemical Corps, 
but also for the people at  whose insistence the environmenta l safeg uards  were 
raised above the ir 1968 level.

In considering the environmenta l aspec ts of binaries , there  is a wider  issue 
which should not pass unnoticed. Binar ies are  being presen ted as a solution to 
a partic ula r set of environmenta l problems. Of all the environmental  problems

" F o r  a do cumen ted  ac co unt  of th e  lew is ite  epi sode , see Volum e I  of  th e S IP R I stud v.  (67 )
23 A de ta iled  st a te m ent on th e ne ce ss ity  of  op en -a ir  te st in g  is  to  be foun d in  th e Co ng res

sion al  te st im on y of  Dr . Em erso n,  an  Arm.v offic ial,  be fore th e Re us s su bc om mitt ee  in Ma v 1960. (68)
24 Sin ce op en -a ir re leas es  a t Du gw ay  of le th al  ag en ts  fro m la rg e m un it io ns  or  fro m high  

a lt it udes  ar e now  fo rb idde n by cu rr en t DoD  re gu la tion s,  it  loo ks as  th ou gh  th er e may be prob lem s in fin din g a su it ab le  lo ca tio n fo r pro of te st s of  se ve ra l of th e bi na ry  m un it io ns  th a t may be develop ed— a prob lem  wh ich  force d th e big bio logica l-w eapo ns  tr ia ls  of  the mid-1 960s ou t to sea . Th e Sec re ta ry  of  th e Arm y is re po rted  as  ha vi ng  sa id , in  Novemb er 1973, th a t a “s uff ici en tly  i so la te d”  lo ca tio n wa s be ing so ug ht . (70)
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facing  th e Uni ted S ta te s toda y,  does th e ne rve-ga s one  re al ly  ha ve  sufficie nt 
p ri ori ty  to  w arr an t th e p ur ch as e of a  t wo- bi lli on -d ol la r sol ut io n?

3.3  Sec uri ty  Costs  an d  B en efit s

N at io na l se cu ri ty  i s an  abst ra c t no tio n of  e xt re m e em ot iven es s an d di ffu sene ss , 
mea ning  di ffer en t th in gs  to di ff er en t people a t di ffer en t tim es . Th ese a re  fe a 
tu re s which  co nt ri bute  to  it s g re a t po li tica l po ten cy , bu t they  al so  mea n th a t 
th er e are  few  se cu ri ty  yar d- st ic ks  or  re fe renc e-po in ts  ha ving  su ffi cie nt  ge ne ra li ty  
fo r th e pu rp os es  of  th e pre se nt  pa pe r. Yet a t ri sk  of  tend in g to w ar ds too  inl li-  

B  ta ri st ic  an  a tt it ude—th e eq ua tion  of  nat io nal  se cu ri ty  w ith m il it ar y  m ig ht —two
su ch  ya rd st ic ks  are  im pl ic it in  th e di sc us sion  wh ich  fol low s. Th us , th e fi rs t ha lf  
of  th e di sc us sion  is  conc erne d w ith  th e ov eral l m il it ar y  as se ts  an d li ab il it ie s of 
b in ar ie s;  th e sec ond  half  di sc us se s th e re la tionsh ip  of bi na ri es  to arm s-co nt ro l 
ob jec tiv es , an d th eir  lik ely  im pa ct  on th e pr es en t ch em ic al -d isar m am en t ne go tia - 

«  tio ns.
3.3 .1 B in a r ie s  an d  M il it ary  Str en gth

3.3 .1.1  T ac tic al  Asp ec ts  : T h e  R el at ive P er fo rm an ce  of B in ary  and  
Non-B in ar y  M u n it io n s

No ad va nt ag es  w ha tsoe ve r ca n be see n fo r bin ar ie s when a s tr a ig h t co mpa ris on  
is mad e between them  an d no n- bi na rie s re ga rd in g th e ir  ab il it ie s to  prov id e th e 
weapons  eff ects cu rr en tly  re qu ired  of  ne rve-ga s m un iti on s.  Indeed , th e ir  oi>era- 
tion al  ef fecti veness ap pea rs  to  be co ns id er ab ly  in fe ri or on ev ery co un t. In  p art ic 
ul ar , th e ir  eff ects are  even les s pr ed ic ta bl e,  an d th er ef ore  les s co nt ro lla bl e,  th an  
thos e of  non-b in ar ie s; th e nu m be r of ta ct ic al  si tu at io ns in wh ich  they  ca n be 
used  is  sm al le r ; a nd  defen ce  a gai nst  the m  is  like ly  to  be  eas ie r.

A chem ical re ac tion  i s a dy na mic  p roce ss  wh ich  ta kes  tim e to re ac h an  eq ui lib 
riu m. A bi na ry  ne rve-ga s re ac tion  will  no t re ac h eq ui libr iu m  duri ng  th e 
us er -to-t ar ge t seq uence. Thu s th e ch em ical na tu re  of  th e co nt en ts  of  
a bi na ry  mun iti on  du ring  it s ta rg e t tr a je cto ry  will  be in  a st a te  of  co n
tinu ou s change . Both th e ph ys ical  an d th e toxic pr ope rt ie s of  th e pa yloa d are  
de te rm in ed  by it s ch em ical nat ure . Th e toxi c pr oper ties  de te rm in e th e ca su al ty  
effects of  th e  m un iti on .

Th e p hy sica l p ro pe rt ie s de te rm in e th e be ha vi ou r o f t he pa yl oa d a ft e r di ss em in a
tio n, in  p art ic u la r th e are a  of  g ro un d cov ere d, an d th e size, sh ap e an d pe rs is te nc y 
of th e ae roso l clo ud  th a t is ge ne ra te d.  Th ese are  th e pr in ci pa l fa ct ors  th a t de te r
mi ne  th e pe rfor m an ce  o f a ch em ical mun iti on . In  a no n- bi na ry  mun iti on , under  a 
part ic u la r se t of  w eat her  co nd ition s, they  are  co nst an ts  in th e ov eral l we apon - 
eff ects eq ua tio ns . In  a bin ar y m un it io n they  are  tim e- de pe nd en t va riab le s.  Thi s 
will ha ve  m aj or  pr ac ti ca l consequences  fo r th e us er s of b in ar y  m un iti on s.  A rt il 
ler ym en , fo r ex am ple, wo uld  ha ve  t o co nten d w ith  a si tu at io n  in  wh ich  th e ta rg e t 
eff ects of  bi na ry  sh el l var ie d ac co rd in g to  th e ra ng e of th e ta rg et.  So al so  wo uld  

* th e haza rd s to  fr ie ndl y pe rson ne l do wnw ind of th e ta rg et . Given  tim e an d su f
fic ien t op en -a ir  fie ld-te sti ng , m un it io ns  ex pen di tu re  tabl es  could  pr ob ab ly  be 
wo rked  ou t th a t could  cop e w ith  al l th e v a ri ab le s ; bu t th eir  co mp lex ity , an d th e 
degree  of  c onf idence  th a t they  wo uld  in sp ire , wo uld  be of a  si m ilar  ord er  to  thos e 
of bio logica l-m un ition s tabl es . The  ta ble s fo r no n- bi na ry  nerve -g as  a re  com pl ica ted 

t  eno ugh .
T hat bi na ri es  a re  a pp re ci ab ly  c lose r to bio logic als  th an  to no n-bina ry  ch em icals 

in  som e re sp ec ts  is  su gg es ted by  th e fo llo wi ng  il lu st ra ti on  of w ha t ha pp en s in  a 
bi na ry  VX mun it io n of  t he  liqui d/s ol id  type . Th e Q L /s ulp hur re ac tion  is st ro ng ly  
ex othe rm ic , so th a t hig h te m per at ure s are  soon reac he d w ith in  th e mun iti on , 
wh ich  ha s li tt le  op po rtun ity fo r sh ed di ng  he at . H eat is  ne ce ss ar y to  isom er ise 
th e pr od uc t of th e re ac tion  in to  VX, bu t too  mu ch  hea t will  de st ro y th e VX by 
th er m al  de gr ad at io n.  (13 ) Mo reo ver, ho t VX de gr ad es  part ic u la rl y  ra pi dl y in 
the pres en ce  of  su lp hu r.  (7 /)  Thu s, if  th e quanti ty  of VX pr es en t in  th e m un i
tio n— wh ich  is  to  sa y th e nu m be r of  po te nt ia lly le th al  doses  of ag en t which  th e 
m un iti on  co nt ai ns —w ere pl ot ted ag ain st  th e tim e el ap sing  from  th e comm ence
men t of th e bi na ry  re ac tio n,  it  wo uld ri se  qu ite st ee ply ov er th e fi rs t m in ut e or  
so, bu t then , a ft e r ab ou t ha lf  of  th e th eo re tica l quan ti ty  of VX ha d bee n for me d, 
it  wo uld  begin  to  f al l, slo wly fo r a bri ef  i n it ia l pe rio d,  but th en  w ith an  ac ce le ra t
ing  de scen t un ti l, a ft e r a re la tive ly  sh or t sp ac e of  tim e, v ir tu al ly  none  re m aine d.2"

-• T hi nl y di sg ui se d,  but  sk et ch y,  tim e-p rofil es  of  th e GB2 an d VX2 bi na ry  re ac tion s ha ve  
re ce nt ly  bee n pu bl ish ed  in  a Sw ed ish  defence jo urn al . (7 2).  Th ey  are  pr es um ab ly  al l th a t 
th e Sw ed ish  Res ea rch In s ti tu te  of  N at io nal  De fen ce co ns idered  pr op er  or  p ru den t to  re leas e 
fro m it s  own la bora to ry  stu di es .
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This curve has much in common with the time-profile of the viable-pathogen dosage field set  up in the vicinity of a functioning biological munition,  and subsequent ly decaying as the pathogens are  killed off by humidity-change, sunlight and other open-air facto rs. As with  the biological munition, the binary VX munition provides  only a narrow time-interva l during which it can secure a m ilitar ily- 
significant number of casualties ; the  task of caus ing this  time-in terval  to coincide with  the period during which the target population is maximally exposed will, 
from an opera tiona l point of view, be correspondingly difficult and poorly predictable. Binary G-agent munitions, it must  be said , are  probably more amenable 
than  binary V-agent ones;  but both are needed, according to present Dol) logic, in the US nerve-gas capability.

Since the  quanti ty of nerve-gas conta ined in a non-binary munition is the  same, more or less, at  whatever  point in time the muni tion is detonated, the limi ts to its operation al uti lity  will be much the same as those of its delivery system. This is not the case with binary  munitions. Only for a finite space of time does a binary muni tion conta in active  agent, and it  is the relationship  of that  space of time to the delivery  cha rac teri stic s of the  delivery system that  determines the  limits to its  operationa l util ity.  In some instances there may be complete incompatibility between the two, meaning t ha t the binary concept cannot be used in the  weapon-system in question. The VX land-mine is probably a case in point, for here only a very few seconds will elapse between the funct ioning  of the munition and the  point at  which the target loses vulne rability. For  a mortar, arti ller y or rocket system, the time factor will impose co nstrain ts on the ranges over which the system is effective. Thus, if it is assumed that  a binary GB2 projectile requires about ten seconds to at ta in  its  maximum GB payload af ter firing (there  is DoD Congressional testimony  to support this  assumption (22)), targ ets closer than ten seconds of trajectory  cannot be engaged economically. With  VX2 projectiles  there would probably be a reduct ion in maximum range as well. This  would mean, for example, th at  of all the targ ets  aga inst which nerve gas can at  present be used from the standa rd multi -barrelled  rocket lanuclier, only about hal f of them would be accessible to binary  nerve-gas. It  would also mean th at  binary ai rc ra ft weapons such as bombs, clusters  or bomblet- 
dispensers could not be used from alti tud es of less than 500 metres or so ; binar ies would thus have the effect of forcing the air craf t into air-space in which it would be extremely vulnerable  to SAMs or anti-air cra ft guns. (If, to remedy this situation , the binary reaction were init iate d before the weapons were dropped, the timing would have to be such that  the binary payload  did not 
enter its decay phase before hitt ing  the ta rg et; this  would presumably necessi
tat e an unusually elaborate arming system for the weapons.)

The most serious  operationa l shortcoming of binaries , however, probably lies in the ir unavoidable capaci ty for increasing the effectiveness of the protective 
stance of the enemy troops against  whom they are  used. One of the  reasons  why non-binary nerve gas is thought to be so poten t a weapon is the fact that  it  is only barely  detectable, if at  all, by the human senses when present at  
casual ty-producing  levels. Even the most modern protect ive clothing or respira tors  are  useless if the ir users  do not know when to put  them on. Ways and means are, of course, being developed to cope with  this, 
notably through the use of au tomated  alarm systems and by having  combat troops permanently masked, but there  a re technical difficulties in the way of the  former, 
and physiological and psychological ones in the way of the latt er.  The disseminated payload of a binary munition , in con trast to that  of a non-binary one, 
is immediately  detectable. The DF of G-agent binaries is, as noted above, a powerful irr ita nt  even at  low concentrations , and some of it is bound to remain  unrea cte d; moreover, the DF/I I* reaction generates  not only GB but also large  
quantit ies of hydrogen fluoride, a nd even more potent irr ita nt,  to a ler t people. As for V-agent binaries, the physiological effects of QL noted ear lier are  bound to 
give some warnin g; and. in the  liqu id/l iqu id formulation, the second liquid (NM), being a sulphur compound, is almos t certain to have a pronounced and highly disagreeable smell. Furtherm ore,  the la tte r property  is also likely to be displayed by the VX-decomposition products contained in the payload  disseminate d by VX binaries.

The list of mil itary  disadvantages  of binaries can be extended stil l fur ther. 
The gre ate r complexity of bina ries compared with non-binaries is likely to mean that  failure-rates will be higher. Binary components, especially QL and IP , are  in most cases inflammable tha n the  nerve gase s; in comparison 
with non-binary munitions , therefore, binary ones are  likely to “flash” more
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frequently .2* Another drawback , primarily  with art ille ry projectiles , is th at  
the non-toxic fragmen tation effect of binaries will be su bstant ially smaller . This 
is because a cen tral  bur ste r is precluded in binaries, and because the chemical 
payload is gre ate r at  the expense of fragm entable metal. The fragmen tation 
effect of a nerve-gas shell, although largely  superfluous aga inst unprotected  
troops, is considered  imp ortant aga ins t troops wear ing protec tive cloth ing and 
resp irato rs. For  the standard  155mm non-binary GB round, it is as much as 
half  of th at  of the equivalent high-explosive shell. (73)

3.3.1.2 Strategic Aspects : The Relative Short-Term  Merits of a Binary  
and  a Non-Binary  Nerve-Gas Capability

The opera tiona l shortcomings of binary munitions are  large  when compared 
with  those of non-binary ones (which in turn are  large when compared w ith those 
of non-cliemical ones) . Cer tain mil itary advantages can, however, be specified 
for a binary caiiability as a whole which a non-binary one does not possess. 
These are  to be found primarily  in the area of supply and logistics, where they 
also have cer tain  wider stra tegic implications. But in the same area there are 
also disadvan tages peculiar to binaries .

Because binaries are  safer to store and handle , they would be easie r to move 
about. The ir transportatio n in and out of supply depots Mould not necessitate  
so many precautions  as does the tran spo rta tion of non-binary nerve gas. Supply 
operat ions Mould become correspondingly less troublesome, so that  nerve-gas 
combat opera tions would become easie r to mount and conduct. Still  more 
important , from the Dol) point of view, is that  the reduced transp ortation 
hazards  of binar ies may lOM’er some of the constra ints  c urrently  affecting domes
tic stockpile management. As matters  s tand at present,  DoD has to satisfy a long 
list  of environmental precautions, and risk  a political outcry, every time it 
Mants to move nerve gas from one depot to another. This must have had its 
effect on DoD perceptions of its  current stra tegic preparedness for the even
tuality  of chemical M’arfare , even though the constra ints  can be M’aived by the 
Pres iden t in an emergency.

If binaries could indeed serve to increase the logistical flexibility of the US 
nerve-gas caiwibility—to relax  the  rigor  mort is which seems to have been setting 
in since 1969—tha t would be, in many people’s minds, a strong case in the ir 
favour. Yet, in addit ion to the many othe r costs th at  would be involved, there 
Mould be logistical ones as  M’ell. Bina ries are  considerably  less effective in opera
tion than non-binaries , not only fo r the reasons  described  in the previous section, 
but also on a weight-for-MTeigh t comparison. This is because the payload of a 
binary munition, af te r the binary react ion has taken place, does not  consist 
entire ly of nerve gas: it also conta ins a sub stantial quan tity  of by-products 
and unreacted binary  components. DoD Congressional testimony in February  
11)72 acknowledged this  infe riori ty, if only by implication. (62) The binary 
round holds about  6 kg of chemical, the non-binary only 3 kg;  on a M’eight-for- 
M-eight comparison of the chemicals, therefore, binary GB is only about  half  
as potent  as str aig ht GB. Moreover, early in 1973, unpublished Edgewood 
Arsenal repo rts M’ere being quoted to the effect tha t, on the basis of chamber 
tria ls, the 155mm binary GB round yielded only 75-80% of the inte gra ted  area 
dosage of GB set up by tlie nonbinary round. If true,  this  suggests that  the 
rela tive potency of binary  GB is only abou t 40%. So, in orde r to secure the 
battlefield effects of non-binary GB, about  tM’o-and-a-lialf times the  quantity of 
binary  GB must be used. (I f the comparison is betM’een munit ions ra ther  than 
chemicals, the  fac tor  M’ill be rather different, ranging from 1.25 in the case of 
155mm rounds to upwards of 3.5 in the case of bombs.) This  will necessita te a 
large  increase in the volume that  must be given to chemical munit ions in the 
logistica l netM’orks.

The increase demanded in shipping space, etc., Mill in fac t be greate r still. 
The M’hole raison d’etre of the binary muni tion is th at  it can be shipped in a 
dismantled stat e, the munition  travelling sepa rately from half of its filling. 
Thus, not only will more consignments  of bina ry muni tions have to be shipped 
in comparison with non-binaries, but each consignment might need at  leas t 20% 
more .shipping space.27 Moreover the  probabili ty M’ill be increased of one of the

28 Of course, a munition which flashed too often would probably not be allowed to emerge 
from R&D u ntil  flashing- inhibitors had been developed, o r som eothe r solution foun d; but 
that  would be a process demanding extensive open-a ir tes ting.

21 It  can be es timated from official pictures of the  XM687 round th at  the volume of the 
alcohol can ister (which would normally be shipped separately from the projectile itse lf) 
is about  23% of the  volume of the complete round.
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components getting mislaid en route, thereby rendering the other components 
useless and wasting logistical capacity. And even if all the components do end 
up in the righ t place, the ir assembly will require a significant diversion of man
power which, under the circumstances, is likely to be in heavy demand elsewhere.

But  the  logistics backup given by DoD to its armed forces is immensely 
capacious and carefully org ani sed ; unless the supply channels were stre tched 
to the ir limits  (as, of course, they might well be in the sor t of war  in which 
nerve gas was used ), these par ticula r costs might not amount to very much. To 
some people, they would seem t rivial in comparison with the  improvements tha t 
binaries may make in overa ll U.'S. stra tegic preparedness for  chemical warfare. 
Yet here ther e is a vitally important, though largely hidden, cost.

The function of the U.S. nerve-gas capa bility is, according to official policy- 
statem ents,  to dete r the use of chemical weapons by threat of reta liat ion in 
kind. A move into binar ies might be thought  to fac ilit ate  that  function by easing 
constra ints  on forw ard deployment, par ticu larly during peacetime. Because 
the reta liat ory  option would then become ea sier  to  execute, it would also become, 
on this  line of reasoning, a more credible dete rren t.

This  argum ent is, of course, no stronger  than its basic premise, namely tha t 
nerve gas is capable of d eter ring  nerve gas; but that  is not the immedia te issue 
here. If  binaries are  to be judged on their deterre nt value, it is necessary to 
recognise that  deterrence is a coin which has two fa ce s: the threa t and the 
counter thre at. Binaries canno t be accepted as good for deter rence  solely because 
they are  thought  to  enhance the retalia tory  capabil ity ; thei r effects on the threa t 
which they are  supposed to be de terr ing must also be considered. Here  one may 
put  oneself in the position of the potential enemy, the person who might be 
considering the use of nerve gas against U.S. forces. If in his eyes the U.S. 
nerve-gas capability has acquired increased credibility  through binaries , that  
will only be because he perceives U.S. forces  to be b etter able to use nerve gas. 
But he, like the opposing Americans, will be mis trus tful  of enemy intent ions, 
perceiving a real possibili ty of P residen t Nixon’s declared CW policy of no-first- 
use in fac t concealing a real policy which did not preclude first us e; 28 and the 
United States,  in the eyes of the outside world, is not exactly rushing to rat ify  
the Geneva Protocol. Moreover, on any rationa l assessment , the offensive va lue 
of nerve gas dimin ishes rapidly  af ter  its ini tial  employment, once the element 
of surp rise  has  been lost and the enemy is in full protec tive posture. Should 
the mil itary  advantage of using nerve gas f irst be ceded to an enemy who, through 
the acquis ition of binaries, appears bet ter able to take tha t advantage? The 
answer to this  question might very well be in the negative. Thus, if binarie s 
can be said to increase the credib ility of a like-with-like nerve-gas dete rrent, 
thei r propensity for increasing the likelihood of dete rrence failing must  also 
be conceded.

There  is a fu rth er  dimension to this extremely impor tan t consideration. The 
logistical advantages of binaries relate  prim arily  to peacetime deploym ent: 
binaries are  att rac tiv e because they enable nerve-gas deployments to be ad
justed or effected without incurring  the political costs  of domestic outcry 
aga inst nerve-gas tran sportat ion, costs which would not be significant during 
a majo r war. Therefore , if full advantage is to be taken of this  feature—and 
there would be litt le point in buying binaries if it were not—one must ant ici
pate massive shipments of binar ies into those forw ard Supply depots where 
non-binary U.S. nerve-gas is at  prese nt stored, and perhaps others as well. 
Such act ivities cannot  fail  to have  serious security ramifica tions, especially where 
they affect West Germany. Even though the shipments might represent nothing 
more than  stockpile subs titution, they would be perceived by the outside world, 
not merely as a significant milit ary build-up by U.S. forces in Europe, but also 
as a majo r build-up in offensive chem ical-warfare capabi lities. And this  will 
take  place against a background of the presen t diplomatic endeavours  for reduc
ing tensions and mili tary  forces in  Europe.

The like ly effects on the Warsaw Pac t negotiating  st ance a t the force-reduction 
and European Securi ty talks are  clear enough. And, in addition, there  would be 
some probability of the Warsaw Pact embarking upon a corresponding build-up 
in offensive chemical-warfare capab ilities.  Thus, if nerve gas in the hands of 
potentia l enemies does indeed represent a significant thr ea t to U.S. security , a 
move into binaries might not only increase that  threat , but also compromise 
othe r security-enhancing endeavours.

28 Such  was  the sit ua tio n in US chemical-weap ons policy  from 1934 to 1942. acc ord ing  to 
inf orm ation  c ontain ed in Colonel F. J.  B rown’s book. (7 {)
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3.3.1.3 F ur ther  Strategic Aspects  : P rol iferatio n and Oth er  Long-Term  
'Considerat ions

In  reno un cing  th e op tio n of  us in g ch em ical  we ap on s fir st , th e Uni ted S ta te s 
lia s ac te d in  it s own be st in te re st . T his  is  true , no t on ly fo r it s m or al  an d 
hum anit ari an  st an ce  in  the wo rld , bu t also  fo r it s re la ti ve m il it ar y  st re ng th . 
When se t ag ain st  th e vast  a rr ay  of  ar m am en ts , nucl ea r an d no n-nu clea r, a t 
th e di sp os al  of  U.S. ar m ed  forces , it  is cl ea r th a t ne rv e ga s is of  on ly m ar gi na l 
va lue to  th e Uni ted S ta te s,  _Yet ne rv e ga s is an  in st ru m ent of  en ormou s dest ru c
tiv e powe r, no t inco m pa ra bl e w ith  th a t of fissio n we apons, an d prob ab ly  a  lot  
ch ea pe r. I t  co uld th er ef ore  be a tt ra c ti v e  to  co un tr ie s who m ig ht  wi sh  to  redu ce  

» the d is par it ie s in  th e ir  m il it ar y  st re ng th s vis -h-vis  th e Uni ted S ta te s.  One  of
th e reas on s, it  maj ’ be rec al led , why th e Uni ted State 's became  se riou sly in te r
es ted in ne rve ga s in  th e ea rly 1950s, wh en nuc le ar  we apons were st il l in  th eir  
in fanc y,  was  as  a mea ns  fo r co m pe ns at in g ag ain st  m il it ar y  man po wer  in fe ri o ri 
tie s : th e "h um an  wa ve” ass au lt s by  Chine se  forces  in  Kor ea  had  mad e a  la st in g 

*■ im pressio n on th e U.S.  Army . Unl ike mos t co un tr ie s,  th e Uni ted S ta te s now  has
ot he r mea ns  fo r re ct ifyi ng  th is  so rt  of  di sa dv an ta ge . B ut th er e ha ve  been ot her  
ch an ge s sin ce  th e tim e of  K ore a:  th e Uni ted  S ta te s has  become  ve ry  mu ch  the 
le ad er  of tec hn olog ica l fa sh io n in  th e m il it ar y  wo rld , so th a t if  it  we re  to  ha ve  
m ai nt ai ne d a fir st -u se  op tio n in ne rv e gas, ot he r co untr ie s m ig ht  so on er  or  
la te r ha ve  decid ed  to do th e sam e. I f  th is  we re  to  ha pp en , it  wo uld  in ev ita bl y 
we aken, to a g re a te r or  le ss er  ex te nt , th e re la tive m il it ar y  st re ngth  of th e 
Uni ted S ta te s in  th e wo rld , an d th er ef or e,  to  som e degree , it s nat io nal  se cu ri ty  
also.

Th e po in t is no t so mu ch th a t pro li fe ra tion  of ne rv e ga s m ig ht  en da ng er  the 
po pu la tio n of  th e Uni ted Sta te s.  R a th er it  is th a t in th os e are as of  in te rn ati onal 
re la tion s whe re  th er e is a ro le  fo r US  m il it ar y st re ng th —w het her  as sym bol , 
th re at,  counte rt hre at , or ac tu a li ty —th a t ro le  wi ll be weakened. W he th er  th e 
pro li fe ra ting  n erve  gas  is  s er ving  a s an  i nst ru m ent of  regula r w ar fa re , of st ra te gic  
th re a t,  of guer ri ll a ac tio n,  or  m erely  a s a  bo ls te r to  i llus io ns  o f nat io nal  g ra nd eu r,  
it s ov er al l eff ec t on US se cu ri ty , con ceive d in  m il it ar y  te rm s, will  be mu ch th e 
sam e. N ei th er  is  th e co nc ern so lel j’ a t an  in te rn ati onal le v e l; ne rv e ga s in the 
ha nd s of in tr anati onal di ss id en ts  may  also  be a th re a t to  th e US  Gov ernm en t or, 
mo re  espe ciall y,  to a cl ie nt  go ve rnmen t. Sin ce th e pro li fe ra tion of  ne rv e ga s a t 
an y lev el wo uld  be ag ai nst  US in te re st s,  th a t also  is a  cr it er io n again st  which  a 
move in to  b in ar ie s m us t be judg ed .

One  doe s no t need to go in to  an y det ai l a t a ll  to  il lu s tr a te  th e ca pa bi lit ie s,  an d 
th eir  a tt ra cti ons,  wh ich  ne rv e ga s co uld plac e in  th e ha nd s of  vio le nt ly -m ili ta nt  
di ss id en t g roup s. N ei th er  do es one  n eed to  look an y fu rt h e r th an  t he  BW -b lac km ail  
ep iso des (a ll  of them  ab or tive ) in  S ta nfo rd  (1969) , Ch ica go  (1972)  an d H am bu rg  
(197 3) to  see  how  im m in en t th e  po ss ib ili tie s ma y be. In  pr incipl e,  ne rv e ga s has  
bee n av ai la bl e to  di ss id en ts  sin ce  1950, th e yea r in wh ich  de ta il ed  la bora to ry  
pr oc ed ur es  fo r it s pre par at io n  were fi rs t re po rted  in  th e sp ec ia li st  ch em ical 
li te ra tu re . B ut th is  di d no t pr ov id e mu ch  ac ce ss ib ili ty , p ri m ar ily  be ca us e th e 

* pr oc ed ur es  de sc rib ed  wo uld ha ve  had  to  be pe rfor m ed  by sk ill ed  ch em is ts  in
well-equipi>ed la bo ra to ri es  if  they  w er e no t to  ki ll th e ir  o pe ra to rs . I t is  c le ar from  
th e ex pe rien ce  of, fo r ex am ple,  N or th er n Ir e la nd  (p art ic u la rl y  th e type s of 
explo siv e fa vo ur ed ) th a t sk ill ed  ch em ical ex pe rt is e is  no t re ad ily ac ce ss ib le  to 
di ss iden ts . B ut  th e ap pea ra nc e of  b in ar ie s could  we ll ch an ge  th is  si tu at io n, in  

« tw o wa ys.
F ir st , sin ce  th er e is like ly  to be mo re  mov em en t of  b in ar ie s ar ou nd  th e Uni ted 

Sta te s (a nd  pe rh ap s ev en tu al ly  ar ound  Eur op e al so ) th an  th er e has  been in th e 
ca se  of  no nb inar ie s,  th e pr ob ab il ity of  som e of  th e ch em icals esca ping  or be ing  
extr ac te d  from  m il it ar y  ch an ne ls  w ill  be incr ea se d.  Second , an d mor e im port an t,  
th e pu bl ic ity  giv en  to  b in ar ie s may  d ra w  at te n ti on  to  th e ir  po ss ib ili tie s,  en co ur 
ag ing em ul at io n of  t he  ac hi ev em en t of  th e Ch em ica l Co rps in pr ov id ing a weapon 
th a t is  les s lik ely  to  ki ll it s pr od uc er s or  us er s. Thi s po ss ib il ity has  re ce nt ly  
ac qu ired  a su bst an ti al ly  in cr ea se d im med iacy  w ith  th e  ap pea ra nce  as  in dust ri a l 
comm od ities  of cer ta in  ch em icals  th a t ca n se rv e as  ne rve-ga s in te rm ed ia te s—  
in te rm ed ia te s th a t wo uld  o th er w ise ha ve  re qu ir ed  two - or  th re e- st ag e p re para ti ve 
proc es ses in  a la bo ra to ry . One  such  ch em ica l, et hy lp ho sp ho no th io ic  di ch lo ride , 
is now  prod uc ed  in  th e U ni ted S ta te s in quan ti ti es  ex ce ed ing a mill io n po un ds  
pe r yea r (p ri m ar ily  as  an  in te rm ed ia te  fo r new  type s of  pe st ic id e,  such  as  
fo no fo s) . I t is  no t it se lf  a  b in ar y co mp onen t ; bu t it  is only one ve ry  sim ple an d 
sa fe  ch em ical st ep  short  o f th is .

33 -7 49  0 — 74------ 22
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For  nerve-gas proliferation  at  an internatio nal  level, a major precondi tion is that, the count ries in question he economically and technologically capable  of man ufac turing nerve-gas weapons on a large enough scale to have mili tary  significance. The ease with which this can be done will be determ ined by existing capac ity for large-scale man ufac ture  of relat ively  complex organic  chemicals.The specifics do not need to be explored here. It  is sufficient to note th at  the detai led studies which have been made of the question indicated tha t the  cut-off point separat ing countries whose produc tion base is adaptable to the m anufacture of nerve gas, within a year or so, from those countries which do not have this  abili ty occurs towards the upper end of the scale of industria lisat ion.
In one such study , Argen tina was judged  capable whereas  India , Egypt and Israel  were not. (7J) There is good reason  for supposing that  binaries would •push the cut-off point an appreciable distance down the scale. In par ticu lar,  there is the fac t that  binaries would not necessita te heavy investments of capita l, skilled labour and technological exper tise in the handling of super-toxic chemicals in bulk quantities . With the elimination of this requirement, access to nerve gas via domestic facto ries presents no gre ate r problem than access to, say, an organophosphorus pla sticizer or pesticide. Even w ithin  the  United  S tates chemical industry, produc tion of nerve gas per xe proved no easy t ask  ; and i t is particula rly relevant to note here that  DoD told Congress in Jun e 1969 that  a move into binaries would mean that  the limiting fac tor in the rat e of nerve-gas weapons produc tion would cease to be the rate  at  which chemical agents could be manufacture d ; it  would instead become the ra te  at  which munitions could be fab ricated, a much l esser  obstacle. (20)
Munit ions-fabrication capabilities have already prol iferated  ra the r extensively around the world, not least to India, Egypt and Israel. The only impediment that  can be placed in the way of a corresponding proliferation  of binary product ion capabilities is nondisseminat ion of the da ta from which design specifications can be draw n up. But  much is already  avai lable  from the US p ate nt lit erature;  and it is inevi table that  once large-scale fabrica tion  of binary munitions gets under way in the United States , there will be a rapid dissemination  of still  more data .Stringent secur ity precautions may delay this  process, but time and human ingenuity are against them.
One way of illu strating just  how major an obstacle to proliferation  is being removed by the development of binary  technology is to compare the construction costs for the  chemical-agent factories that  the US Army needed to build in order to make nonbinary GB with the appropriations  which it is now seeking for its binary GB plant.  The figures, at  today’s prices, are  $225m fo r nonbinary GB (see Appendix 1 for deta ils)  and less th an $5.8m for binary GB. There are  two reasons for this  great difference. One is that  the  binary programme is bringing into existence, for the first time, a commercial source for a crucial interm ediate, dichlor, so th at  the Army no longer has to make its ow n; in the  mid-1950s, when the nonbinary GB was being produced, dichlor product ion was beyond the competence of the US chemical indu stry .28 The second cause is the  one refe rred  to above, the e limina tion of th e need for expensive safe ty measures . The two facto rs can be sepa rated from one ano ther by comparing const ruction costs for the binary  *and the nonbinary chemical product ion plant that  is required beyond the point where dichlor has entered the produc tion process. Since dichlor is to be an input  materia l for the binary plan t at I’ine Bluff Arsenal, the binary figure will remain the same, but  the nonb inary  figure drops to $38m (a t today’s prices). Thus, for countries with  access to a commercial source of dichlor, the removal of the *requirement for extens ive inves tment  in safe ty precautions lowers the necessary plant construc tion costs by an order  of magni tude.
The increased accessib ility, through binar ies, of nerve-gas capabilities may very well arouse the inte rest  of coun tries  which have previously paid litt le atte ntio n to chemical war fare . It may also arouse concern lest potentia l enemies exploit the new situation to the ir advantage.30 The ground would then be set for a new type of arms race which, if it occurred, would represen t not
20 D ev elo pm en ts in th e US or ga no ph os ph or us  pe st ic id e in dust ry  ex plain wh y th e s it u atio n has  now  chan ge d.  A fa ct ory  th a t is  ca pa ble of  pr od uc in g th e ethy lp ho sp ho no th io ic  di ch lo rid e re fe rred  to  abo ve is  als o ca pa ble of pr od uc in g di ch lo r w ith ve ry  li tt le  mo dif ica tion  of  p la n t in st al la tions.  An d it  is ap par en tly  fro m th e one fa ct or y th a t is  a t pr es en t pr od uc ing th is  part ic u la r pe st ic ide in te rm ed ia te  th a t th e US Army  pl an s to  buy  it s dich lor.30 The  m il itar y  comm only make th re a t as se ss m en ts  on th e ba sis of  w ha t th ey  th in k  po te nti al  enem ies  ar e ca pa ble of  do ing , ra th e r th an  on w hat  they  ar e ac tu al ly  doing . I f  it  is  pe rceive d th a t a pote nti al  enem y is  capa ble of  mak in g a new ty pe  of weapon , th er e is a st ro ng  tend en cy  to as su me th a t he  h as  a ct ua lly done  so.



merely proliferation  of nerve gas, but an acce lerat ing proliferation . The likel i
hood of this  happening,  however, would also depend on cer tain  othe r facto rs. 
In par ticu lar,  questions of assimilatio n would enter into the rele van t dec isions: 
would Service author ities in the countries concerned actually  want nerve gas, 
and if they did would they in fact  be capable of using it, or at  lea st of bringing  
the ir commands to a s tate of read iness  to use it?

The assimilation of new weapons by armed services is dependent upon a 
complex a rra y of social, psychological and technological matter s, in addi tion  to 
mil itary ones. But  these are  not in fac t of immediate concern here, for the 
question to be answered is whe ther  binary nerve gas is more assimilable or 
less assimilable  than nonbinary nerve gas. In a different guise thi s question 
has alrea dy been discussed, in rela tion  to the US armed  forces. The proposition 
that  binaries would increase the  credibility  of the  like-with- like nerve-gas 
deterre nt rests  on the notion that  US armed forces would be bet ter able to 
use, or adjus t themselves  to use, binary nerve-gas than non-binary nerve-gas ; 
it is therefore a proposit ion about assimilation. To the extent  that  it is valid, 
binaries a re more assimilable t han  non-binaries.

Accessibility and assimi labil ity are  not completely independent of one another. 
It seems that  in most indu strialised countries, the weapons acquisition process 
is governed, not only by the pull of mil itary requirements, but also by the  push 
of weapons techn ology: the ava ilab ility  of a new type of weapon may act  as 
an incentive to acquire it. Accessibility can spur  assimilation. For  thi s reason 
one may conclude that  binar ies car ry a very real  risk  of promoting the 
proli fera tion of nerve gas as a quasi-conventional weapon.

3.3.2. B in a r ie s  an d  A rm s  Control

Arms control, as an element of US secur ity policy, has had a somewhat 
chequered history, and even now, in the days of SALT, the real  importance 
given to arms control objectives in US policy-making is by no means clear. 
Nevertheless, through innumerable  public state men ts from the Pres iden t and 
downwards, the United States is committed to arms-control negotia tions. Since 
the pursui t of arms-control is therefore an estab lished part of US foreign policy, 
and since the United States is currently involved in chemical-disarmam ent 
negotia tions, it is necessary to explore  the arms-control implications  of the 
binary programme.

As curre ntly  conceived by US policy-m akers31 the principa l function of arms  
control is to restore stab ility  to internatio nal  rela tions destabilized by develop
ments in m ilita ry technology. Arms control is thus seen as  a means for mitigating 
some of the adverse consequences of rest ing secur ity on mil itary strength. The 
main preoccupat ion, natura lly,  is with  nuclear  weapons and the Soviet Union; 
and the att itudes towards arms-control that  have been developed aga inst  this 
background seems to pervade US nego tiatin g policy in all othe r are as of arms 
control.

The concept of arms  control as a prop to mil itary strength—as a product, 
ra ther  tha n an implement, of detente—has meant, apparen tly, that  mili tary  
cons iderat ions have autom atica lly taken precedence over arms-control ones in the 
present chemical disarmament negotia tions. Implic itly, the position of the US 
Administ ration (insofar  as it has fully explored the mat ter, which there is 
reason to doubt) has  been that  the dangers of chemical weapons for national  
security can best be countered by a mil itary posture of like-with-like deterrence. 
The alte rna tive position has not so f ar  been favoured of joining in inte rnational 
chemical disarmament. A policy decision in which it was favoured  would have 
radical implications, for it would elevate the secur ity role of arms-control  to 
tha t of an alte rnative , not merely a complement, to mili tary  stren gth.  The 
consequences of creating such a precedent could be fa r reaching. In public the 
US position is. unde rstandably enough, presen ted in rat he r different te rm s: 
internatio nal  chemical disarmament will not provide the secur ity benefits con
ferred by the exist ing postu re of like-with- like deter rence  unt il procedures 
have been agreed upon which will give an adequate  degree of assu ranc e that  
chemical disarmament will actu ally  take  place. The technica l and politica l 
difficulties of agreeing upon such verification are thus  port rayed as the prim ary 
obstacle to chemical disarmament. There can be litt le doubt that  for  those

31 See part icularly President  Nixon’s 1973 repor t to Congress on US Foreign Policy  in 
the 1970's.
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people who equate secur ity with mili tary  strength  it is a real  and genuine 
obstacle, even though it  may not he the p rima ry one.

The cur ren t US ne gotiat ing position on chemical disarmam ent has its obscur i
ties, but it seems to imply that  verification procedures would be acceptable if 
they provided no less a degree of s ecur ity than the cur ren t nerve-gas dete rrent.
Yet it  is a decidedly moot point whe ther  a nerve-gas deterrent  in fac t provides 
any secur ity at  all. The only detai led justi ficat ion so fa r put  forw ard by DoD 
in support of a reta lia tory capability is not in fac t about deterrence at  a ll ; 
it is about nullification of battlefie ld disadvantage in the event that  deterrence 
fails. It  sta tes  that  the reason why nerve gas is necessary is in order to be able 
to impose the same mobility-burden on the enemy as US forces would have to 
bear  if they were forced by nerve gas into full protective posture. (76) The 
implicat ion is that  nei ther  side could hope to gain very much from nerve gas 
once both sides had fully mobilised the defences which are  currently deployed.
The furth er implicat ion is tha t, since both sides will have protective equipments 
at  the ir disposal in any event, nerve gas is mili tari ly valuable only if it  is used >
first, while othe r side is still  in intermediat e protec tive posture . Since the 
user is likely to adopt a full protective posture in order to shield himsel f from 
his own gas, if he uses it on a large  scale, retalia tion  in kind would not be an 
effective response. Thus, all that  a ret aliato ry capab ility can hope to deter 
is the use of nerve gas in pursuit  of m ilita ry objectives so t riv ial  th at  army-wide 
adoption of full protective posture by the  user  would be more trouble tha n it 
would be worth.  Can a reta liat ory  capab ility whose only practica l effect may 
be to increase the  scale on which enemy forces might decide to use nerve gas 
be considered any sort  of asset to secur ity?

This line of reasoning suggests tha t, fa r from being a mere substitute for 
chemical deterrence, chemical disarmament can offer considerably more in the 
way of security . In place of a counter -threat,  probably  an ineffectual one, it 
offers the possibili ty of removing the  th reat  altogether.  With in the limited 
context of US-Soviet relations, the break-even point at  which a chemical dis
armament agreement  would begin to become more valuable, to both partie s, 
than  a mili tary  postu re of chemical deter rence  would be an agreement which 
provided  for nothing more than  the destruction  of exist ing chemical-weapons 
stockpiles.

The a dditional  inclusion of any sort of provision fo r constra ining  resumption of 
production would raise the agreement above the break-even point—provided, that  
is, the agreement  did not const rain deployment of chemical protec tive equip
ments. If one side subsequently decided to resume production  of chemical weap
ons, it would certa inly  affect the other side’s sense of security , but reciprocal 
resumption of product ion (ra ther  than , say, an improvement of protec tive pos
ture) would be a response no more logical than  is the present notion of m aintain
ing stockpiles a s a l ike-with-l ike deterre nt.32

On this  analysis, and within this geopolitical region, verification procedures a 
great deal less onerous than those implied as necessary by the US delegation at 
the CCD would s till be capable of sa tisfy ing tru e US security requirements. Even f
now it is generally accepted that, the  cur ren t US negotia ting stance would be 
accommodated by verification procedures having  a less than  100% chance of de
tecting illicit  production. The present analysi s suggests tha t, vis-a-vis the USSR 
(and  vice versa) , anything having a greater-tlian-zero chance ought to be ac
ceptable, provided destruction  of existing stockpiles  could be adequate ly assured . *

Outside the field of direc t US-Soviet relat ions, however, the verification re
quirem ents may need to be rat he r more stringent. The Middle-Eastern situation,  
for example, is one in which ant igas  protective  equipments  are  not widely de
ployed, meaning that  the incentives for a belligerent to acquire  and use chemical 
weapons could become considerably greate r than  they are  in Europe. Moreover, 
in confrontations which do not talie place under a nuclear umbrella, chemical 
weapons could represent very much greate r thr ea ts to natio nal secur ity than  
they do to the secur ity of the United States.  However, verification in regions of 
the world where industria lisa tion  is relatively low could be conducted in a much

33 I n  re al ity , prob ab ly, th e sto ck pi les co nt in ue  to  be m ai nt ai ne d mo re fo r h is to ri ca l 
re as on s th an  st ra te g ic  ones. Th ey  we re bu il t up , or ig in al ly , in  th e pre nu cl ea r er a,  a t  a 
tim e wh en ch em ica l we ap on s mea nt  co ns iderab ly  mo re th an  they  do to da y to th e gre at  
powe rs.  Once  in ex ist en ce , th ey  a tt ra c te d  an d su st ai ne d th e ir  own co nst ituen cy; an d  i t  is 
a we ll-k nown  fa ct  of  lif e th a t es tabl ishe d in st it u ti o n s tend  to w ar ds  se lf- pr op ag at ion.  
Rat io na li za tion s fo r th e s ta tu s quo fit be tt er  in to  bure au cr at ic  li fe  th an  do moves  for 
ra di ca l exc ision.



more efficient, and perhaps less intrusive,  a manner than it could aga inst  a back
ground of large  and mul tifarious chemical indus tries.  Since it is in the inte res ts 
of the United States to prevent nerve-gas prol ifera tion, these  less d irec t verifica
tion problems should be take n into considerat ion in the US nego tiatin g position.

Binary weapons are, in effect, min iatu rised nerve-gas production plants. The 
problems which they represent for verification are therefore analogous to those 
of mothballed nerve-gas factor ies, with the imp ortant exception that  the ir loca
tions will not be easy to de tect by any form of e xtr ater rit or ia l surveillance (active 
facto ries are  not easy to d etec t e ither) . Most of the verification procedures which 
have so far  been proposed will thus  have gre at difficulty in  establish ing whether  
binaries do or do not exis t with in a particu lar  country . The appearance of bi
naries has  therefore had  the consequence of removing much of the value from 
existing verification stu dies ; it  has necessita ted an expans ion of these  studies 
into areas that  have not been extensive ly explored. Field- testin g is one such 
area ; troop-train ing is ano ther.

The one verificat ion technique which the appearance of binaries has  left  un
scathed is the  economic-data monitoring approach based on phosphorus account
ing. The technique there fore  merits renewed study.  I t was origina lly developed by 
the Midwest Research Insti tut e for the US Arms Control & Disarmament Agency, 
and has since been explored by an  East-W est working group  of experts  convened 
in Stockholm by SIPRI.  (77) Despite its shortcomings, the  technique seems to 
hold out the greatest prospects of success in meeting, in an economical manner , 
the relatively limited verification requ irements posited  above. (I t would not of 
course provide stockpi le-dest ruction  gu aran tees ; but these are  in any case more 
a ma tter for tri la tera l negotiations between the USA, the USSR and Fran ce.)  
Tlie contentious issue at  present,  of course, is the  internatio nal  element  in the 
scheme. On cur ren t showing, the USA would require that  accounting records 
compiled at  national  levels be accessible to challenge aud its by an internatio nal  
grou p; and the  USSR would hold that  internatio nal  chal lenge-audit ing would 
suffice. The Soviet position is logical enough, within the limited context of US- 
Soviet affairs , but it seems distinctly  unambit iou s: Soviet security would surely  
gain more than it would lose from so circumscribed a form of internatio nal  
inspection.

As fa r as verificat ion is concerned, bina ries have already  done most of the ir 
damage. Even if the US binary programme does not go ahead, the  fac t that  bi
naries are  now known to be technically feasib le will mean that  a lower  degree  of 
confidence will be accorded to certifi cation procedures that  canno t accommodate 
them. The difficulties here are  compounded by the fac t that  the binary concept 
has opened the way to the use of CW agents, not necessarily organophosphorus 
ones only, whose candidacy might before have been rejec ted on grounds,  for  ex
ample, of insta bi lit y; this means that  stil l more atte ntion must be given to the 
various definitiona l problems rela ting  to the scope of an agreement. Disarm a
ment negotiations will become correspondingly harder.

As fa r as arms-con trol objectives a re concerned, the only thing tha t can be said 
in favo ur of binar ies is tha t, because they  can be acquired more quickly than 
nonbinaries, countries may feel less nervous about  the consequences of poten tial 
enemies abrogating a chemical-disarmament agree me nt; they may therefore be 
more ready  to enter into the  agreement. But  the  opposite side of this partic ula r 
coin is th at  binaries  will also make abrogation eas ier.

Be th at  as it may, these conside rations a re trivia l in  comparison, with  the main 
impact which the US binary programme, if it goes ahead, will have  on the  chem
ical disarmam ent negotiat ions. At the moment, righ tly or wrongly, the  United 
States is not credi ted by its  CCD colleagues w ith a cons truct ive at titude towards 
the negotiat ions. If it were now to ini tia te a billion-dollar nerve-gas weapons ac
quisit ion programme,  what confidence could remain in US good inten tions? A 
decision to  go ahead  with binarie s would surely  mean the end to the d isarmam ent 
negotiations, and with them a prospect for  improving US security to a fa r g rea ter  
extent than b inar ies ever could.
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Appendix 1.—The  Size of the United States Nerve Gas Stockpiles 1

In CB "Weapons Today (Stockholm, London and New York, 1973), which is Volumes II  of SIPR I’s The Problem of Chemical and Biological Warfare, I est imated that  the amount of nerve gas available to US armed forces was in the range 15,000 to 30,000 tonnes of agent. My estimate was based on reference mater ial available in the Spring of 1972. Although the actual figure remains classi-
1 Revised and expanded version of an earl ier paper. The  Mag nitude of the  V.S . Nerre-Gas Capab ility , dated 9 October, 1973.
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fled inform ation,  data have since been released from official sources which seem 
both to confirm the  estima te, an d to na rrow  down the range.

It  now appea rs that  tota l US product ion of nerve gas amounted to about 50m 
pounds, of which about  80% was GB and 20% VX. Of that  50m pounds, about  
20%, mostly GB, has  since been destroyed  (or  scheduled for destruc tion), dumped 
in the sea, or otherwise consumed. When the scheduled detoxification opera tions 
at  Rocky Mountain Arsenal  are complete, it seems, then, that  about 40m pounds 
will remain. There are, however, contradic tions  among the  pieces of evidence, 
some of which are  more reliab le than others, on which these estim ates are  based. 
There are grounds for supposing, for  example, that  the present stockpile could 
be as large  as 100m pounds or as small as  30m pounds. The balance of plausibility ,

* however, seems to support the 40m pounds figure.2

Part of the  stockpile is deployed overseas. A tentative estimate is that  the re 
are  about  2m pounds on Johnston Island in the Pacific, and about 12m pounds 
in Western Europe. A substant ial pa rt of the stockpile has been filled into muni
tions. Munitions filled with nerve gas have a shelf-life  which is variously esti-

* mated at  between five and  fifteen ye ar s; some of the munitions in the stockpile 
are already near ly 20 year s old (see Appendix 2) and are  being “demili tarized". 
The proportion of th e stockpile tha t, at the time of writing , is stored in bulk con
tain ers  appears to amount between 10% and 60% of the tota l, probably  towards 
the lower end of the range.

The presenta tion which follows is divided into two sections. The first deals 
with the scale and chronology of nerve-gas production in the United States.  The 
second dea ls with the deployment and consumption of that  nerve gas. They rely 
heavily on two recently-released sources of inform ation.  One is a study  of past  
operations at  the US nerve-gas fac tor ies ; this  is an historical account based on 
official sources that  was prepared by the Midwest Research Insti tu te  (MRI)  
under contrac t to the US Arms Control and Disarmament Agency. (1) The other 
is Congressional  testimony submitted by the Department of Defense during 
October and November 1973 to a subcommit tee of the House Armed Services 
Committee. (2) Other  recent  sources relied upon include newspaper artic les, and 
speeches by US Congressmen.

1. Production of Nerve Gas

The MRI study refe rred  to above was scrutinized  with in the Departm ent of 
Defense prio r to release  as an unclassified document, and it is clea r that  sub
stantial deletions were made on security grounds. Nonetheless, by correlat ing 
some of the da ta  that  survived this  “san itizatio n” process with  othe r fact s and 
figures released into the public domain by the Departmen t of Defense, one may 
make qua nti tati ve estimates (as  i s done below) of the tota l US nerve-gas stock
pile.

The page references given in paren theses in the tex t a re to the MRI study. (1) 

1.1. US Production Capacity for GB
*

It  seems to have been in 1947 that  the  US Army Chemical Corps (as  it  was 
later to be called) developed firm plans for the  production of GB (p. 4 ). Support  
for these plans appears  to have been provided by the  report of the Stevenson 
Committee to the Secre tary of Defense in Jun e 1950 (p. 1). In Jul y 1950, or 

* thereabouts, Congress approved an Emergency Bill for Chemical Corps Construc
tion tha t authorize d the expenditu re of ,$31m for the  construction of a GB plant, 
the funds being earm arke d for Rocky Mountain  Arsenal (RMA) near Denver, 
Colorado (p. 71). Its  product ion capac ity was to be “severa l thou sand tons per 
yea r” (p. 59). Substan tial  a ddit iona l fund ing for “ini tial  design, engineering and 
cons truction” was  furnished  from contingency monies available to the  Secre tary 
of Defense. (J)

The process selec ted for the produc tion of GB was the five-step DMHP process, 
on which much information had been obtained from Germany. Pla nt for  con
ducting  the first three steps  was buil t on the TVA reservation in Alabama, hard 
by the TVA phosphorus extraction furnaces, and became known as the  Muscle

2 It  is reckoned t ha t inhalatio n of about one milligram of GB or 0.4 mg VX is enough to 
kill a man. If the  40m lb. e stimate is correct,  the presen t stockpi le thus contains  about 25 
million million lethal doses of nerve gas. In terms of munit ions-expend iture in tac tical 
operations, the stockpile would suffice to engage a  tot al targe t area  of about 25,000 square 
kilometres.



Shoals Phosphate Development W orks (MSPDW). Construction began in Spring 1951, hut it took until  mid-1954 to get a smooth output of the  GB-intermediate dichlor. The las t two steps of the DMHP process were conducted at  RMA. Construction  of the necessary p lant  was completed a t RMA in the la tte r pa rt of 1952.During the construction and shake-down of the two plants , the overall production capaci ty was subs tant ially increased over the original design, the pace being se t by ref inements made a t RMA. By the end of 1955, MSPDW had reached 270% over design (p. 58). According to the MSPDW histo rical  repor t for 1957, the “designated dichlor mobilizat ion ra te” was then 30,000 to ns 3 per year  (p. 12). This  would correspond to a GB production of 30,000 tons per year  (i.e., 100 tons per day for a 300-day operating year). This suggests tha t something of the o rder  of 10,000 t/y  had been envisaged in 1950.
'Some sort of milita ry considera tion presumably under lay the  30,000 t/y mobilization figure. The MRI study has  this com ment: “Of course, the init iation of chemical warfar e at  some future  time could undoubtedly result in a requ irement for nerve gas fa r in excess of the thinking  and budget limi tations of the 1950’s and  1900’s” (p. 13).

1.2 Actual  U.S. Production  of GB
The relev ant qua nti tati ve information contained in the MRI study is shown in the following chronology :
1952. —The pilot -plant for DMHP-process steps IV and V completed at  RMA early  in 1952; it  had  a capaci ty of about one ton per day (p. 01). By the Spring of 1952, it  had  produced about 28 tonnes of GB for field-testing purposes (p. 00).
The dichlor needed as step IV inpu t was produced by the AFC process in a Shell Chemical Company plant at  RMA. This  had been completed in pilot form early  in 1952 (p. 01) and derived from process development work by the TVA at  MSPDW. I t was run  at a rate of about 7 1X> tons per day (p. 34).
By the end of 1952, the main GB plant at FMA had been completed and was ready for tri al  runs. These were delayed by the  inabi lity of MSPDW to supply the necessary dichlor.
1953. —Tria l runs of the GB plant commence a t RMA us ing dichlor from the Shell APC- plant . It  is sta ted  in the  MRI study  that  the step-I II pla nt at MSPDW was “opera ting good” in May 1953 (p. 39), although elsewhere  (p. 9) it is sta ted  that  no dichlor had  been produced at  MSPDW before September 1953.
1954. —By mid-1954, MSPDW had  been put  into reasonab le shape by CmlC RECOM, and large-scale production of dichlor was now possible. A July 1954 issue of a chemical tra de  journal announced  tha t produc tion was due to begin later th at  month. It  quoted Army estim ates that  something like 3,000 tons of by-product phosphoryl  chloride would be generated during July,  August and September. (4) Step II I of the DMHP process generates about  2.8 tons of this material for  each ton of dichlor produced (p. 12). Thus, planned produc tion of dichlor a t MSPDW during July-September was about 1.000 tonnes.
By the end of the year, the trial runs  of the RMA plant had produced a total  of 456,655 gallons of GB (p. 67), i.e. about 1,870 tonnes. At this early  stage  in the plant’s operations, the diclilor-GB conversion efficiency was abou t 70% (it la ter rose to 95%) (p. 72), which means that  the tota l production would have consumed about 2,550 tonnes of dichlor. It is stated in the  MRI study (p. 67) tha t this  d ichlor came from the sit e’s APC plant , but  as thi s would suggest tha t the APC plant had  been run for a tota l of 373 days (or tha t it had been run at  more than 7’/C> tons per day)  it  seems likely tha t dichlor output from MSPDW was a lso used.
1955. —Expenditu re for 1955 on dichlor product ion at  MSPDW was $6.92m (p. 30). Specific per-pound cost figures are  not quoted in the MRI study. It  does, however, note th a t: “at the close of 1955 . . . the cost of dichlor [had been lowered by expansion of capac ity] to about $0.36 pe r lb.” (p. 11) ; and “In 1955 the estim ated  production cost per pound was reduced 23% from the estim ated cost in 1954” (p. 30).
At RMA a tes t program me was begun in April to “round out” the produc tion venture. There were two test runs during the year  (during  April to September, and during October) , in the course  of which the plant capacity was substan-

3 T he  “ to ns” use d in th e MRI  st ud y ar e pr es um ab ly  th e sh ort  to ns  (2.000 lb s)  fa vo ur ed  in th e Uni te d Sta te s.  A to nn e (m et ric to n .i.e. , 1,000 kg ) is  ab ou t 0.91 sh ort  tons .
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*

tially increased. No figures are  available for the tota l GB outp ut from these  
two runs.

1956. —Expen ditu re for 1956 on diclilor produc tion at MSPDW was $5.95m 
(p. 31) ; this was said (p. 31) to represent a decrease of $0.03 per pound in 
the cost of dichlor.

At RMA, tes t runs 3 and 4 o f the  round-out programme were in progress 
during the first quart er of the year. Both involved heavy produc tion of GB, 
run 4 being the  pla nt’s “proof test” ; the dichlor-GB conversion efficiency was 
subs tant ially increased (p. 68). Later  in the year, a series of three normal pro
duction runs  began. These seem to have been on a smal ler scale, and involved 
only one production line. They ended in August 1957, a tota l of about  5,000 tons 
of GB having been made in the three  runs  (p. 69). No figures are available for 
the outpu t of the earlie r test runs.

1957. —For  dichlor production at  MSPDW, which ceased in July  1957, the 
yea r’s expenditure was $3.07in; the scale of operations was smal ler than before, 
raising the cost of the diclilor to about $0.80 per lb. (p. 32). This means a tota l 
dichlor  production  for the year of 1,740 tonnes. Production opera tions at  RMA 
ended in August 1957. Development work has  continued at inte rva ls since then 
(using, for example, dichlor  produced by the HTM-Pyro process), but  no in
formation  is availab le about the scale  of GB product ion involved.

Only for 1957 is it possible to derive  a figure for the  tonnage of d ichlor pro
duced during the year  from the figures quoted for annual  produc tion costs. For 
the othe r years, the necessary per-pound cost figures can be obtained from the 
information quoted only in the form of broad ranges between upper and lower 
limits. These are  shown in Table 1 (where the assumption  is made that  the 
1953 iter-pound cost was within  the range  for 1954) which sets out estimated 
dichlor  production figures.

TABLE 1.—DICHLOR PRODUCTION, 1953-57 

[In  U.S. dollars]

Period

1953-54..................... .
1955 .............................
1956 ....................... .
1957 .............................

Total, 1953-57.

Dichlor cost per 
pound

Expenditure on 
dich lor production 

(m illions)
Quantity  of dich lor 
produced (tonnes)

$0 .47- $l . 08 $2.65-$6.  07 2, 550
.3 6 - .83 6. 92 3, 780- 8, 710
.3 3 - . 80 5.95 3, 380- 8,150

.80 3.07 1,740

i 18. 59-22.01 11,450-21,150

♦

»

i Say 20.3.

It  is a reasonab le assumption that  all of the  dichlor produced was, sooner or 
late r, converted into GB. As noted in the chronology, the diclilo r/GB conversion 
efficiency rose from 70% to 95% during operations a t RMA, the major improve
ment being made during the big proof- test run of 1956. In other words, the 
average yield of GB was in the range of 0.78-1.00 tonnes per tonne of dichlor, 
probably  nea rer  the upper  end of the range tha n the lower. This would mean, on 
the basis of the range of figures given in the las t column of Table  1, a total  outpu t 
of GB in the range 9,100-21,150 tonnes.

To nar row this  range down, one may look first at the data ava ilable in the MRI 
study  on GB production costs at  RMA. Table  2 below is reproduced from the 
study (p. 88).

Table 2.—Summary of GB Costs at Rocky Mountain Arsenal 
Period and ac tiv ity  MiTHons

1950-52: Pla nt design, const ruction and  pilot  studies_________________ $23. 8
1953-54: Opera tional  cost (personnel, maintenance , and operation al mate

rial, plus filling opera tions)_____________________________________  4.2
1955-57: Opera tiona l cost (personnel, maintenance , and opera tiona l mate

rial, plus filling ope rat ion s)_____________________________________  3.5

1950-57: Total, including filling and rela ted  opera tions________________  31. 5
1950-57: Total,  exc luding filling and  r elated operations________________  26. 5



No details  a re avail able  of the costing procedures on which the costs quoted in 
the MRI study are  based. Do they, for instance, include R & D and construction 
costs in addit ion to plant-operation costs? From 1951 to 1957, MSPDW consumed 
something like $115m, including cons truct ion and modification costs (p. 33) ; a 
sizeable pa rt of this  must have been d isregarded, so i t seems, in the diclilor cost 
figures quoted in the MRI study. Table 3 sets out one approach to costing the GB produced during 1952-57:

Table 3.—Cost of the GB Produced During 1952-57
Item Millions

Diclilor inte rm ediat e: Total f rom Table 1________________________  ca. $20. 3
RMA costs, excluding filling operations : from Table 2______________  26. 5

Total  ________________________________________________  ca. 46.8
No per-pound cost figures for GB a re quoted in the MRI study. It  is, however, sta ted  on p. 72 that, by the end of operations at  RMA, the cost per pound of GB 

had been “cut  in half ”. This sta tement may be set against Congressional testimony 
given in Jun e 1969 by Dr. D. M. MacArthur, a Departm ent of Defense witness. 
He was asked  to give “some of the range of cost on [chemical and biological 
weapons]”. He responded as follows: “The nerve  agent  GB is $1 to $2 a pound. VX is $2 to $3 a pound.” (5)

It  is difficult to know what sort  of weight should be attached to these sta te
ments. One in terp reta tion  is that, at  the  st ar t of operations a t RMA, GB costed out 
at  about  $2 a pound, falling to $1 per pound at  the  end of opera tions or during the period of maximum production.  On th is basis, an expenditu re of $46.8m—the 
tota l reached in Table 3—would have bought a GB tonnage in the range 10,609-21,200 tonnes. The deta ils of GB produc tion given in the chronology above 
suggest tha t, averaged over the period 1952-57, the per-pound cost figure was probably less tha n the  midpoint of the $l-$2 range, thus  suggest ing a tota l GB product ion in excess of 15,900 tonnes, but  some way shor t of 21,200 tonnes. A 
figure of about 18,000 tonnes would be consis tent both with this, and with the 
range  calculated on the basis of diclilor output . If  it were correct, the chrono
logical deta ils of GB production  given ear lier may be summarised as in Table  4 below.

Table 4.—GB Production, 1952-57
Estimated GBPeriod output {tonnes)

1952 _________________________________________________________  28
1953 and 1954__________________________________________________ 1, 870
1955 to mid-1956________________________________________________ 11,000
Mid-1956 to mid-1957___________________________________________  5, 000

1952-57 ______________________________________________________ 18,000
18,000 tonnes of GB is about 40m lbs., and rat he r less than  4.5m US gallons.

1.3 U.S. Production of VX
The Chemical Corps had begun serious p lanning for the large-scale production  

of a V-agent nerve gas by 1956 (p. 76). After extensive process studies drawing 
heavily  from ear lier Bri tish  work, a $13.2m contract for the const ruction of a 
VX plant  on the site  of the  old AEC heavy-wate r p lant  at Dana. Ind., was let in 
1959 (p. 86). Construction of the  Newport Chemical Plant (NCP), as it was 
called, and of i ts anci llary  munitions-fllling  plant , was scheduled for  completion 
by July 1961 (p. 84). In con tras t to the GB product ion operation, the interme
diates needed for VX were to be manufac tured at  NCP. The schedule was kept, and from 1961 onwards varying amounts of VX were  produced a t NCP on demand. 
Step II I opera tions (ac tua l VX production) ceased in 1968: steps O, I and II 
had been shut  down in 1967.

The MRI study  gives no indication  of the maximum VX production capacity at  
NCP. I t must have  been large—many times greater than the actual VX outp ut— to judge from the photographs of the plant that  have been published. Table 5 
summarises the costs of NCP. I t is taken from the MRI study (p. 88).
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Tab le 5.—Summary of V X Costs at Newpor t Chemical P lant
Period and act ivit y Millions

1959-61 Pla nt design, construction  and pilot stud ies______________ $24. 2
1961-65 Operations and step II I construction modifications________ 1. 0
1965-67 Operat ions _________________________________________  0. 4

1959-67 Total  _____________________________________________  26. 4
1959-67 Total, excluding filling-plant costs_____________________  25. 0, say*

*T he M RI  st udy g ives  no  fi lll ng /p ro duc tion  br ea k-ou t.

w

*

♦

The MRI study sta tes  that  the  estim ated  cost of VX in late  1960 was about 
$2 per pound (p. 87). The Jun e 1969 Congressional testimony of Dr. MacArthur 
refe rred  to above gave a cost figure for VX of $2-$3 pe r pound. (5) The costing 
procedure on which this  was based was presumably the same as that  for his GB 
per-pound cost figure.

If  i t is assumed th at  VX cost on average about $2.50 per pountl to  produce, the 
tota l costs shown in Table 5, excluding the guess timated munitions-f illing costs, 
suggest that  something of the order of 10m pounds of VX were produced during 
1961-68.

This assumes that  such things as raw-ma terial costs are  included in the Table 
5 figures. If  they were not in fac t taken into  account in the MRI study,  the 
figure of 10m lbs would be too low (although not perhaps by very much : 10m lbs. 
of VX would not requi re more tha n about  $0.3m-wortli of elemental phosphorus, 
the costlie st of the raw materials involved). Also, figures published by the  Gen
eral Accounting Office ind icate  tha t DoD spent $35m on the  procurem ent of leth al 
chemical weapons between mid-1964 and mid-1969. (6) Although most of this 
expenditu re presumably rela ted to munit ions hard ware, it does suggest that  
rat he r more than $1.5m may have been spent on the construction and opera tion 
of the NCR munitions-fill ing plant .

2. Consumption ani, Deployment of Nerve Gas

No firm information is available  on the proportion  of the nerve-gas that  was 
produced during 1952-57 and 1961-68 which remains stockpiled in the  United 
States.  Disregarding the various allegation s that  have been made t ha t nerve gas 
was used during combat opera tions in Indo-China,4 there have been three main 
types of consumption: (a) field test ing and rela ted activ itie s; (b) deployment 
overseas ; and (c) destructio n of obsolete or deterio rating munitions.

One might  guess that  field testing , rout ine surveillance of stored  munitions , 
and so forth , must have consumed some hundreds of tons of nerve gas.

As regards  overseas deployment, official US sources have refe rred  only to  stock
piles in West Germany and Okinawa. One might have supposed tha t, in line 
with  cur ren t NATO deployment-policy for Europe, the re would also be stocks in, 
for example, Norway and It a ly ; but  DoD stat eme nts on this ma tte r deny the 
possibility. In September 1971, the las t of the Okinawa stocks were moved to 
Johnston Island, in mid-Pacific. According to press  reports th at  quoted DoD 
spokesmen a t the  time, the tota l quan tity  of muni tions moved out of Okinawa was 
13,243.7 tons, of which 2,056.6 tons were filled with VX, 8,321.1 tons with  GB, and 
the rema inder with mus tard  gas. (7) If it is assumed that  the  chemical fill ac
counted for 10% of the  w eight of these  munitions, aboot 1,000 ton s of nerve gas 
must have been involved, about 80% GB and 20% VX. No direc t in formation  has 
been published on the  size or content of the German stockpile.

Destruction of obsolete or sub-quality nerve-gas munitions has been going 
on for at  leas t a decade. Deta ils of some of these  operations are  available  in the 
open l ite ra ture :

(a)  More than 2,200 M-34 GB duste r-bombs had been demilitar ized at  RMA 
prior  to 1969. (11) This number  would have contained about  190 tonnes  of GB.

(b) During 1967-68, a tota l of 51,180 M—55 nerve gas rockets  were dumped 
at  sea out of the New Jersey coast. (11) This  would have involved about 250 
tonnes of agent (presum ably GB, a lthough there could have been some VX).

4 1 ha ve  review ed  som e of th e re port s of  th es e al le gat io ns  else wh ere : see  Vo lum e I of  th e 
S IP R I CBW  stud y,  Th e Rise o f C li  Wea po ns  (1 97 1) , a t pp. 20 3-20 5.
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(c) From 1964 onwards,  an undisclosed quantity of GB and VX ammunit ion, 
surp lus to the requi rements of an  Arctic tes t programme, were destroyed at  F ort  
Greely, Alaska. (12)

(d) In  August 1970, about  60 tonnes  of nerve gas, contained in 12,540 M-55 GB 
rockets, one M-23 VX landmine, and three  155 mm GB arti ller y shells, were 
dumped a t sea out of the  North Carol ina coast. (13)

(e) Dem ilita rizat ion of 21,115 M-34 GB cluster-bombs is currently unde r way 
at RMA, with completion scheduled for December 1974. (I-)) ’ Special equipment 
lias been developed to ex tract the 1,900 tonnes of GB involved, which is th en chemi
cally destroyed with caus tic soda. (15) (16)

All in all, therefore, at least 2,400 tonnes  of nerve gas,  most of  i t GB, has been 
or is being consumed in disposal operations .

This has recent ly become a figure of some significance, for at  the end of 1973 
wri tten Congressional testimony submitted  by the  Organ isation  of the Joint 
Chiefs of Staff (OJCS) contained the following passage : (11)

. . . during the  period 1968 . . .  to 1973 . . . the United States nerve 
agent  stockpile was reduced 17.5% (this includes the M-34 cluste rs located 
at  Rocky Mountain  previously  approved for destruction but does not include 
the stocks at  Rocky Mountain  Arsenal whose destruction was approved by 
the National Securi ty Council on 3 October 1973).

It. is  not entirely clea r whether the  17.5% figure refe rs to an actual physical 
reduction of stocks by demi litarization, as appears  at  first sight, or whether 
it is merely an accountancy figure reflecting a paper decision to reclassify pa rt 
of the nerve-gas stockpile out of the  W ar Reserve category pending future  demil i
tarizatio n. If  the former is in fac t the case, as seems more probable, the 17.5% 
figure must relate  to the  stocks th at  have been disposed of during the  past six 
years plus the M34 stocks noted in (e) above; a tota l of about 2,400 tonnes, or 
ra ther  more than 5m lbs. (Note tha t a figure much in excess of 2,400 tonnes would 
imply either  tha t the OJSC got its d ates  wrong, or th at  the  Departm ent of Defense 
has been mislead ing the  vario us Congressional committees which, during 1969 and 
1970, he ld hear ings  on nerve-gas disposal, or th at  DoD has been contravening en
vironmental-protec tion legisla tion.) This would mean tha t, prio r to 1968, the 
US nerve-gas stockpile amounted to ab out 30m lbs, ra ther  less than 13,000 tonnes.

This figure seems ra ther  low;  it could be, then, that  the OJCS testimony was 
refe rring to nerve gas stockpiled in the United States , and excluded the OCONUS 
stockpiles in the Pacific and in Europe. This would mean—on the assumption (a) 
that  tota l production of GB and VX was indeed about 50m lbs, and (b) tha t 
about 6m lbs of nerve gas have been an d a re being consumed in tes ting  and demili
tari zat ion —tha t the  OCONUS stocks amount to about  14m lbs. This  would sug
gest that  there might be some 5,000 tonnes of US nerve gas stored in Europe.

It  is important to be able to form an idea of the propor tion of the nerve-gas 
stockpile which is filled into munitions , o r which is stored in bulk containe rs. The 
published  da ta on the  m atter are, however, somewhat confusing, as will be seen.

In 1969, the Chai rman  of the JCS, General Wheeler, told a Senate  committee 
that  about  ha lf of the US chemical-agent stockpile consisted of mustard gas 
and the other h alf  nerve gas. (20) (The  mus tard  gas has  since been declared ob
solete. and is being burned.) (Ilf) lie also said that  “ the immediately usable por
tion of the stockpile, which is the portion which is in the filled muni tions, comes 
to about 50% of the  tota l supply”. These figures were repea ted by lesser  lumi
naries of the DoD at othe r stages of the Congressional scrutiny of the FY 1970 
defence budget. They carr y the implication that  the  tonnage  of nerve gas con
tained in filled munitions was about the same as the tonnage of unfilled mus tard  
ga s: and th at  the tonnage of unfilled nerve gas was about the same as the tonnage of musta rd gas contained in filled munitions .

It  is reported in the official US Army history of the Chemical Wa rfa re Service 
tha t during World Wa r II  tota l mus tard  production was about 80.000 tonnes. 
(23) Although a few hundred tons were made before the war, the re is no public 
record of any having been made a fte r the  w ar; and  i t seems improbable that  there 
was any postw ar production. The bulk of the war time  product ion was of Levin
stein mus tard  (H ), a rat her unstable mate rial that  deposits sulphur  sufficiently 
rapidly for munitions charged with it to become subquality  within a few yea rs:  
and it is known that  very substan tial  q uantitie s of musta rd gas w ere disposed of 
in the post-war years. Thus, the filled munitions on hand when General Wheeler 
made his stat eme nt would almost certainly have contained the purified form of 
mus tard  gas known as “distilled mustard” (II D). War time  produc tion of IID

"T her e hn s bee n a {rood de al  of  sl ip pa ge  in th e sc he du le  sin ce  th is  es tim at ed  co mpleti on  dat e was  an no un ce d.  Th e la te s t es tim at es  are  fo r De cemb er  1970. (18)  Ope ra tion s did no t 
b eg in  unti l 29  Oc tobe r 197 3, an d we re  te m po ra ri ly  hal te d  10 da ys  la te r bv  an  explos ion in th e wo rks . (1 9)
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amounted to 4,100 tonnes , (23) and the indications are  tha t, just  a s ther e was no 
postw ar mus tard  production, nei ther was there any postwar  mustard dis til la
tion. This suggests th at there could a t most have been only 4,100 tonnes of mustard 
gas contained in filled munitions at  the time of General Wheeler’s statement. 
Actually the  figure appears  to he lower still, namely about 4m pounds, for in the 
aborted 1960 CHASE plans, 2,340 tons of HD (as  opposed to H) in 1-ton bulk 
containers were scheduled for dumping. (24)

It  might therefore be supposed from Genera l Wheeler's stat eme nt that  the 
hulk stocks of nerve gas at  th at  time amounted to about  4m pounds. This  
estim ate appears  valid only if is assumed that  all of the VX product ion has 

i been filled into munitions, and th at  all of the  bulk GB stocks are  located at
RMA. This  is because DoD disclosed in November 1973 that  the bulk stocks of 
GB at  RMA amounted to 1,860 tonnes. (8 )0

RMA contains  only GB nerve gas, no VX. and there are  at  least eight  othe r 
chemical-weapons storage sites in the USA. Of these, the princ ipal nerve-gas

* site is at Tooele Army Depot in Utah  (the  others are  said to conta in mostly 
mus tard  gas, phosgene, &c., or unfilled chemical munitions).

With regard to this depot, a cer tain  amount of ra ther  cont radictory info rma
tion about its nerve-gas content came to ligh t during the summer of 1973 when 
DoD was p lanning to  tra nsp ort  al l of the  W ar Reserve GB at  RMA to Tooele. (2) 
The shipment would have involved all of what was subsequently  disclosed (8) 
to consist of the 1,860 tonnes of hulk GB refe rred  to above, 147 tonnes of GB 
in Weteye  bombs (ca. 900 bombs) 23 tonnes of GB in Honest  John  warh eads  
(ea. 100 warheads)  and 13 tonnes of GB in M139 bomblets (ca. 7,000 homblets), 
i.e., a total of about 2,043 tonnes of GB. The planned opera tion was opposed by 
severa l Members of Congress, one of whom (Rep. Wayne Owens) subsequently 
sta ted  that  there was alrea dy about ten times that  qua nti ty of GB in storage 
at  Tooele, together with large amounts of VX. (9) 7

No distinction  was made in this  particular  disclosure between filled and 
unfilled (if  any ) nerve-gas stocks at  Tooele. However, according  to  a press- repor t 
by a visiting journalist , (10) there are  a t Tooele, in addi tion to filled nerve-gas 
muni tions (such as VX spray tan ks ), “eight solid rows [of 1-ton bulk nerve-gas 
containers]  stre tching an estim ated hal f mile or more”. These bulk containers 
are 2.5 feet in diameter, so the reporte r could have seen 8,000 or more of them. 
On this evidence, then, there might be as much as 6,000 tonnes of bulk nerve 
gas at  Tooele. It  is. however, known that  there are  severa l thousand 1-ton 
containers of  mustard gas at  Tooele, (11) and it could have been these— 
enti rely  or in p ar t—which the repo rter was describing.

Thus, assuming that  there is no significant stockage of bulk nerve-gas any
where else than at RMA and Tooele, the US stockpile of nerve gas in bulk 
storage could lie somewhere between 4m and 17m pounds.8 When the War 
Reserve stocks at  RMA are  destroyed, the  range  will drop to 0-13m pounds.
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Appendix 2.—United States Nerve-Gas Weapons *

This append ix comprises tabu lated data on US nerve-gas munitions , exper i
mental and  standarized, which have been referre d to in the open lite rature .The table is s et ou t as follows :

I. Munitions charged wi th agen t GB *
Tube and rocket  art ille ry 
Inf ant ry and othe r ground weapons 
Naval ordnance
Guided miss iles 
Aircra ft spray-tanks 
Other a irc raft ordnance

II.  Munitions charged with agent  VX
(Same breakdown as  in I )

II I. Bomblet submunitions charged with  G or V agent.
The las t section also includes, for reference purposes, data on homblets 

charged with  agents othe r tha n the nerve gases. These include a number of 
biological-warfare homblets, stocks  of which have now been destroyed in 
accordance with Pre sident  Nixon’s BW policy-statements of November 1969 and 
Feb ruary 1970. Detail s of other  US CBW munitions are  to  be found in CB W eap
ons Today  (Volume II  of SIPR I’s CBW study) at  pages 82-89; the prese nt 
appendix serves to identify ra ther  more closely the documentary sources I 
used in that  p ar t of the SIP RI study, and to extend the inform ation  given there.

(L ite rature  citat ions  appear a t the  end of the  appendix.)
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D ata On U .S. Nerve-Gas  W eap ons

Agent  payload

Weight
Munit ion and designa tion (») Kilograms percent Age 16’ Remarks

*

*

I. Munitions charged with  agent 
GB (sarin, isopropyl methyl- 
phosphonofluorida te)

Tube and rocket artillery:
105-mm howitzer cartridge, 

M360.
•*4.5-in rocket , T164, for 24- 

tub e launcher M21.
115-mm rocket , M55, for 45- 

tub e launcher , M91.

155-mm howitzer projectile, 
M121A1.

155-mm field-gun projectile, 
M122.

**175-mm field-gun projectile, 
T223.

8-in howitze r projectile, M426. 
Warhead, M206, for 318 mm 

rocket, Litt le John. 
Warhead, M79, for 762 mm 

rocket. Hones t John. 
Warhead, M190, for 762 mm 

rocket , Honest John . 
Infa ntry and  other ground 

weapons:
••3.5-in rocket, shaped-charge 

follow-through.

•’ Floa ting aerosol gene rator..

Nava l Ordinance:
5-in./38 naval-gun shell, Mk53 

ModO.
5-in./54 naval-gun shell, Mk54 

ModO.
5- in rocket, Mk40 ModO, for 

48-tube launcher.
6- in./47 naval-gun shell............

Guided missiles:
Warhead, M212, for Sergeant  

missile.
Warhead, M213, for Sergeant 

missile.
••Warhead, E27, for Lance 

missile (15).

*

»

Aircraft spray- tanks:
Spray-tank, ?40-gal..................
Spray-tank, 80-gal, Aero-14B.. 
Spray-tank, 100-gal, (19)

7TMU-16 (20).
Other aircraft  ordnance:

**2.75-in air-to-ground rocke t... 
Bomb,500-lb, Mk94 M od O... .

Bom b, 500-lb, Mkll6 ModO 
(Weteye).

Bomb,750-lb,  MC-1.................
Cluster-bom b, 1,000-lb, M34 

(M34A1).

••Cluste r-bom b, Misteye II

Bomblet dispenser muni tion , 69.0(2) ....... ............... C
CBU-15/A.

II . M un iti on s Ch arge d With 
Agent VX (ethyl S-2-diisopro- 
pyla m in oe th yl  methy lp no s-  
phonothiolate)

See footnotes a t end of table.

33 -7 49  0 — 74------ 23

0.74(3) 4.6(3) A

1.50(4) 8.3(4)--------

4.88(3) 20(3) B

2.72(3) 6.0(3) B

2.95(3) 6.6(3) A

6.68(1) 10(1)..........

6.58(3) 7.3(3) B
30.7(3) 26(3) B

177(1) 24(1) A/B

210(3) 37(3) B

1.45(1) 5.8(1) A/B

1.91(1) 6.6(1) A/B

21.8(1) 9.5(1) A/B

195(2)(3) ’21(f) C

I. 145(17) .. 
325(18)

t. 400(20)
52(18) 

ca.67 (20)

A(17)
C
B/C

49.9(1) 22(1) A

159(21) ca.70 C

99.9(3) 30(3) A
89.9(26) 18(26) A

Being field teste d in 1954 (4).
$31.5 m procu rement autho rized 

1960 (7). Unit cost ca. $120 
each (8).

Unmodified version, M121, opera
tional in  mid-1950’s.

In  1962, estimated opera tiona l by 
1966 (f).

52 M139 bomblets  (10) L ittl e John 
now obsolete.

For the  early version of Hon est 
John; 356 M134 bomblets.

368 M139 bomblets (10) Honest 
Joh n is being phased out .

GB fill for M2SA2 bazooka an ti 
tan k rocket under stu dy  in 
1966 (11).

GB fill for AN-M7 floating 
smoke-pot under stu dy  in  
1960 (12).

Estimated  60 percent deve loped 
in 1957 (IS).

Ca.330 M139 bomblets (10) ?E21 
formerly.

E9 formerly; uses M139 bomblets 
(14).

Cancelled in 1970 with $7.2m 
spent since 1962 (16). Lance is 
replacing Lit tle  Joh n, Hones t 
Joh n and Sergeant.

U.S. Marine Corps weapon (2). 
U.S. A ir Force weapon.  Requi re

ment now rescinded?

Explosive typ e (1) unl ike  the  
Weteye splash b omb (21).

$4.4m procurem ent in  fiscal yea r 
1967 to  replace Mk94 (22).

Modified demolition bomb (24).
76 M125 bomblets (26). Un it cost 

abo ut $1,200 (18) so abou t $30m 
on procurem ent  in mid-1950s 
(RMA stocks).  Now obsole te. 

In  1966 est ima ted operational  by 
1968. (2). The re is a U .S. Na vy  
G-bomblet  which  has a 1.4 kg 
payload. (27)

40-tube SUU-13 with BLU-19/  
B23 bomblets (heavier than  
M139s (28) (2).
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Data on U. S.  Nerve-Gas  Weap ons— C ontinued

Agent payload

Munition and designation <“> Kilograms
Weight
percent Age (b > Remarks

Tube and rocket artillery:
115-mm rocket, M55, for 45- 

tube  launcher, M91.
155-mm howitzer projectile, 

M121.
“ 155-mm howitzer  base-ejec

tion projectile.
“ 155-mm DIA CBA projec

tile (46).

“ 175-mm field-gun projectile, 
T223.

8-in howitzer projectile, M426. 
“ Warhead for 762-mm rocket 

Hones t John.
Infant ry and othe r ground weap

ons: Land mine, 2-gal, AB C-  
M23.

Nav al ordnance:
“ 5-in/38 naval-gun shell, Mk-

53 ModO.
“ 5-in/54 nava l-gun shell, Mk-

54 ModO.
Guided  missiles: “ Warhead for 

Sergeant missile.
Aircraft spray-tanks:

“ Spray-tank, E29R1..............

6.04(f) 9.0(f)  .......
6.40(f) 7.1(f)  B
210(f) 37(f) . . . .

4. 77(3) 46(3) B

Spray-tank, 80-gal, Aero-14B. 325(13) 52(18) C

Spray-tank, 160-gal(33) TM U-  ca. 650 . . . .  C28/B(2).

S pra y-t an k, l,0 00 -g al (f9 ) ca. 400(20) ca. 67(20) C ?TMU-16(20).

Other ai rcraft  ordnance:
“ Bomb, 500-lb, Mk94 ModO......................................................
’ •Bomb, 500-lb, Mk ll6 ModO ..............................................

(Weteye).
“ Cluste r-bomb, M ist ey e...........................................................

II I.  Bomblet submun itions 
charged w ith  G or V agent 

[Open references exist to several
nerve-gas bomblets othe r than  
those referred to  above. The y 
are presum ably  intended either 
for missile or rocket warheads, 
or for airc raft cluster-bombs or 
dispenser munitions. Cyl indri
cal, spherical and cubical de
signs have been studied. (39)] 

The following nerve-gas bomble ts 
have been  identified i n the  open 
lite ratu re by  U.S. Arm y desig
nations:

E54 bom blet,  10 lb ..................

E112 bomblet.

E118 bomblet, spherical

4.63(5) 18(3) B
2.95(f) 6.4(f) B

?5.6(27) ?12(27) ....... .9 155-mm canisters charged 3-lb 
VX on 1969 test schedule (27).

. Development  stopped in late 
1960’s (29): DIAC BA ’s « fall 
within art. 23(a) of the 1907 
Hague Regulations prohib iting 
use of poisoned projectiles.

In  1962 estimated operational by 
1966(f).

Refs ( /) (SO) are to a VX fill for 
the  E19R2 whd (7M190 la ter).

For  issue at  rate  of 1 per 5 HE 
antita nk  mines(fO).

190(f) 26(f)

Availabi lity with VX fill implied 
in 1966 Army field manual  (St).

Availabi lity with VX fill implied 
in 1966 Army field manu al (St).

Ref(f) is to a VX fill for the E21 
whd (?M212 later).

High-altitude VX-simulant  spray 
trial s conducted in  1962(32).

Adap table also to wet BW-agent 
fill (tula remia agent  UL1, 
etc.) (18).

For in-board stations of F-105 
(86). Adap table to herbicide 
fill (37).

16 t/d  VX for thi s weapon in 
Eur op ea n- war  cont inge nc y 
plans (20).

The  ref (88) to VX fill for thi s 
weapon is unofficial.

Ava ilabi lity wi th VX fill implied 
in 1966 Army Field  Manual(Sf).

Dit to. There is a U.S. Nav y V- 
agent  bomblet which has a 0.45 
kg pay load (27).

*

*

Under stu dy  for G-agents in 
1952 (40). For  clustering in 
E101 adapter (41). Perhaps 
became th e M125.

Used in an experimenta l GB 
warhead for Corporal field- 
tes ted  in 1957 (42).

An explosive-type bom blet  field- 
tested w ith GB fill in 1958 (43).
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Data on U.S.  Nerve-Gas  W eap ons— C onti nued

A gen t pay lo ad

W eigh t
M uni tion an d  de si gn at io n <»> K ilo gr am s per ce n t Age  <b > R em ar ks

E 130 bom ble t,  sp he ri ca l,  4.5-in

*

*
E13 3 b om ble t,  sphe ri ca l,  4.5- in

E13 9 bom ble t,  sp he rica l

M125 bom b, cy li ndri cal , 10-lb.

M134 b o m b le t...............................
M139 bom ble t,  sp her ic al , 4.5 

in ch  (5S).

B L U -1 9 /B 23bom ble t (U S A F  
de si gn at io n) .

B om ble ts  ch ar ge d w it h  CB W 
ag en ts  o th e r th a n  ne rv e- ga s 
in c lu de th e  f ol lowi ng :

E61  BW  b o m b le t- ......................

E120 BW  bom ble t

E13 4 BW  bom ble t,  sp he rica l, 
3.4-in .

M114 BW  b om ble t_________

M138 CW b om ble t,  10- lb........

M 143 B W bo m ble t,  sp he ric al

B L U- 20 /B  23 C W bo m bl e t . . .

B LU -2 1/ B 45  BW  b o m b le t. ..  

B LU -2 2/ B 45  BW  b o m b le t. ..

B LU -3 9/ B 23  CW  b o m b le t. ..

B y  1962, E1 30 R2 h ad  bee n fie ld-  
te st ed  in  44 w arh eads for 
C orp or al , L it tl e  Jo hn , im 
pro ved  H ones t John  and  
Ser ge an t (45) 356 pe r q u ad ra n t-  
ty p e  w ar hea d  for im pro ved  
H ones t Jo h n  (47) (48) 50 for 
L it tl e  Jo h n  (49) . Ref s are  to  
G B or  G B -s im u la n t Alls 
(43-49) . E1 30 R2 look s li ke th e 
M139 b u t ap pear s to  have  a 
n ip p le  an d  an  ex tr a  p a ir  of 
van es  p er hem is pher e (2f) (50). 

S ta ti c te st ed  w it h  li qu id  Alls on  
U S A F  pro v in g  gro und  in  1958 
(51).

Sai d to  be  si m il ar  in  sh ap e an d  
w ei ght to  M139 (28). A t le as t 
82, w it h  G A , GB or  G D  Alls, 
on  1969 o pe n- ai r t e s t sc he du le s.  
(27).

F o r th e  M34 G B cl ust er -b om b 
(26).

F o r th e  M 79 w arh ead .
F or th e  M190, M206, M212, an d  

M213 G B  w arh eads (p ic tu re  
( « ) ) .

F o r th e  C B U -1 5/A  G B  dis pen se r 
m u n it io n  (52). L arg er  and  
hea vie r th a n  M139(28 ).

U nder d eve lo pm en t in  1957 for 
th e  E133  B W c lu st er -b om b (54) 
(55).

In  deve lo pm ent phase  th ro u g h 
o u t 1957-60 (50) (56-58) 1944 per 
X M C -1  d is pen se r m u n it io n . 
Wet tu la re m ia  agen t (U L1) 
All, et c.  (18).

U n d er deve lo pm ent in  1962 (59) 
(60) . P la st ic ; U L l,  et c.  All; fo r 
Ser ge an t (740 per E2 3 w arh ead ) 
an d  d is pen se r m u n it io n s  (4,608 
per  X M C -1 ) (18).

F or M33 BW  cl ust er -b om b; 
br uc el lo si s ag ent (A B ) All 
et c.  (6 1)  (62).

BZ  th erm ogen er a to r m u n it io n  
for  C B U -5 /B  (M43) cl ust er 
(2) (3).

F or Ser ge an t;  w et -a gen t Alls  (18) . 
Sa me siz e as  E13 9 an d  M139 
bom ble ts  (28).

BZ bom ble t for  C B U -1 6/A  
di sp en se r m u n it io n  (63) (64). 
S im ilar  to  B LU -1 9/B 23  G B 
bom ble t (28).

D ry  tu la re m ia  ag en t (ZZ)  All 
(65). F o r d is pen se r m unit io ns.

Wet tu la re m ia  ag en t (T T ) All 
(65). F o r S U U  13 /A -4 0- tube  
dis pen se r (66).

CS All for  C B U -1 9/A  d is pen se r 
m u n it io n  (67).

(a) A st er is ked  en tr ie s (**) in  secs . I and  I I  re fe r to  m un it io ns  f or  w hic h th e re  i s no open  r ef er en ce  to  ap
pro val  for  t h e  oper at io nal  in ven to ry . T hey  m ay  th er ef or e hav e bee n ab an doned  duri ng  dev elo pm en t;  or , 
like  t h e  u n d o u b te d ly  s izab le  n um ber of  om ission s from  th e  t ab le , th e y  m ay  s ti ll  b e on th e  se cr et  li st .

(b ) A  r efer s to  t h e  pe ri od up  t o  1958, den o ti ng  m un it io ns  w hi ch  en te re d  t h e  o per at io nal  inven to ry  an d/o r 
w ere appro ved  for oper at io nal  us e duri ng  th is  pe ri od . T hese  ar e th e  ls t- gener at io n  G B  w ea po ns , so me of  
w hic h  h av e no w  b ec om e ob so le te . Lar ge  s to ck s of  G B  beg an  to  b ec om e av ai la ble  f ro m th e  fac to ry  a t R ock y 
M ounta in  A rs en al  to w ar ds th e  en d  of 1954 (see  ap pend ix  1). B  re fe rs  to  th e  per io d 1958-62, den oting  ls t-  
ge ner at io n  V X  w ea po ns  and  ne w ly  es ta bl is he d G B -w ea po n re quir em en ts . Lar ge  st oc ks  of V X  beg an to  
be co me av ai la ble  fr om  th e  fa ct or y (N ew port  C he m ic al  P la n t)  d uri ng  th e  m id dle  of th is  per io d (see appen dix  
1).  C  refe rs to  th e  pe riod  1962-67, duri ng  w hic h  2d -g en er at io n G B  and  V X  w ea po ns  beg an  to  ap pear , es
pe ci al ly  one s for hi gh -p er fo rm an ce  tac ti ca l ai rc ra ft .

(c) D IA C B A ’s ar e m ult ip le -A fc he tt e m un it io n s  conta in in g  gl as s ca ps ul es  of V X  or  X R  toxi n ag en t.  
Set -b ac k force s r u p tu re  th e  cap su le s w her eu pon th e  s p in  of  th e  m un it io ns sp re ad s th e  agen t ov er  th e  n ee dl e
like  Afechette s (29).
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(57) Picatin ny Arsenal. Gas generator for  the E120 bomblet. TR 2633 (December 1959). Unclassified. Abstracted in TAB  U60-1-4, p. 698 (AD 229610).(58) For t Detrick. Engineering design and development of the E120R1 bomb- let. BWL TR 24 (June 1960). Secret. Abst racte d in TAB 60-3-5, appendix p. 168 (AD 317778).
(59) Fort Detrick. E13J) biological bomblet for  SERGEANT missile. ABU TR 38 (December 1962). Secret. Abstracted  in TAB  U64-10, 15 May 1964, P. A218 (AD 348026).
(60) Dugway Proving Ground. Single round, field evaluation of the E131t bomblet, phase A, BW  484 trials  A1 through AJ). DPGTM 1040. Abstracted in TA B 67-4, Field 15/A (AD 377915U).
(61) Air Force  Armament Center, Eglin AFB. Neutralis ing agent fill in M33 cluster, phase I I (high  temperature tests  o f explosive components  of M114 bomb- lets ). AFAC TR-57-115 (November 1957). Secret. Abstracted in TAB  U58-16, 15 October 1958, p. 2953 (AD 142379).
(62) Dugway Proving Ground. Air  Force vulnerab ility  assessment of the MSS cluster, AB filled, Operation, Goff, BW  5B-55. DPG TR 194 (August  1957). Secret. Abst racted in TAB  U58-10, 15 July 1958, p. 1227 (AD 141467).(63) Air Proving Ground Center, Eglin AFB. Feasibility  test of the BLU- 20/B23 BZ bomblet wi th SUU-13/A  munition dispenser  (CBU-16/A munition sys tem ). APGC TR 66-51. Abstracted in TAB  66-19. Field 19/2A (AD 375063L).(84) Air Force Armament Laboratory,  Eglin AFR, and Honevwell Inc., Ordnance Div. BZ bomblet (BLU-20/B23). AFATL TR 67-30. Abstracted in TAB  67-11. Field 15/2A (AD 380459).
(65) Fort Detrick. Compatibility  tests of various coatings and materials with  wet Pasteurclla  tularensis. ABU TM 82 (Fe bru ary  1966). Confidential. Abstracted in TAB  66-10. 15 May 1966. p. A12 (AD 371070).
(66) Air Proving  Ground Center, Eglin AFB. Engineering development test of the B LU-22 /B 45 biological bomblet and F MU-50/B fuse  (ST7TJ-13/BLU-22 munition sys tem ). APGC TR 66-72. Abstracted in TAB  67-6, Field 15A (AD 378503).(87) Eglin AFB repo rt on BLIT-39 bomblet for the CBU-19 CS munition system. Abst racted  in TAB.
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Appe nd ix  3—P reparative Routes to Nerve Gas, and  th e  Binar y Concept

These notes, which are  taken from a larg er paper,1 serve to illu str ate  some of  
the chemical processes which might he exploited in binary munitions. The ir pu r
pose is to identify the more obvious chemicals which should be of concern in the 
design of disarmament-verifica tion procedures that  can accommodate binaries. 
Since the notes are  based solely on th e open lite rature , there may well he other 
possibil ities of equal or g rea ter significance which have been omit ted. An a ttem pt 
has been made to expand the scope by including specula tions on react ions which, 
although not described in the open l ite rature , are  nonetheless  conceivable.

Li teratu re cit ations are intentiona lly le ft incomplete.
Only two classes of nerve gas ar e considered :
(1) the G agents, excluding the  tabun family  : the  a lkyl  alkylphosphonofluori - 

da te s;
(2) the V agen ts : the alkyl S-2-dialkylaminoethyl alkylphosphonothiolates.
Within these  two classes, the compounds of particular  relevance are  those in

which the P-alkyl group is a methyl or an ethyl  grou p: toxic ity tends  to decline 
with increasing size of the group (although ther e a re ra ther  few publ ished studies 
on this  point) . It  is conceivable, perhaps,  that  appropriately-su bsti tuted P-ary l 
groups might also provide re levant compounds.

Not considered are  those other classes of organophosphorus anticholinesterase 
agent which, although less toxic, have in the past been regarded as potentia l CW 
agents. The verification studies done by the Midwest Research Ins titute  for the  
US Arms Control and Disarmam ent Agency, for example, have paid  atte ntio n 
also t o :

(a)  the tabun fam ily:  the alkyl  NN-d ialky lphosphoramidocyanidates;
(h) the thiosarin family : the  alkyl alkylphosphonothionofluor idate s;
(c) the  azidate  analogues of (b) : the  alkyl alkylphosphonoth ionoazidates;
(d) and the armin family : the d ialkyl, or alkyl aryl, alkylphosphonates.

And to this li st might be added :
(e) the amiton  fam ily:  the dialky l S-2-dialkylaminoethyl phosphorothio- 

la te s;
( f ) the Gd-7 family : the  alkyl S-2-alkylthioe thyl alkylphosphonothio lates ;
(g) the dyflos fa mily : th e dialkyl pliosphorof luor idate s; and 
(li) the selenium analogues  of severa l of the foregoing families .

It  is also to he noted that  use  of the bina ry mode would improve the  candidacy 
as CW agents  of a  number of other super-toxic compounds previous ly rejec ted on 
the grounds of storage instabili ty. Organophosphorus compounds with in this  
category (and  there may well be others which are not  organophosphorus com
pounds) include the Tammelin esters, such as 3-dimethylaminopropyl methyl- 
phosphonofluoridate.

Whatever the agent, the binary mode imposes the following constra ints  on the 
choice of rea ctan ts :

(a)  the b inary components, when mixed, m ust reac t rapid ly and spontaneously, 
prefe rably  without a hea t source and preferab ly without solvents, to gene rate 
toxic a ge nt ;

(h) the incidence of side-reactions, and othe r such factors limit ing the  yield 
of toxic agent, must be s lig ht ;

(c) if the binary reaction is one in which a second product, as well as toxic 
agent, is formed, t ha t product m ust be of low molecu lar weig ht ; and

(d) the binary components, both of which should preferably be liquid at  am
bient tempera tures , must be stable on storage , and of low hazardousness; they 
should also be manufacturab le in conventional industr ial  chemical p lant.

G Agents, Excluding the Tabun Fam ily : RO .RP (O)F
In proceeding from elementa l phosphorus to a G agent such as sarin or soman, 

four successive chemical transformat ions have to be effected, namely alkylation , 
oxidation, esterif ication and fluorination. In principle, the term inal stage  in the 
process could consist  of any one of these four, so th at  the re are  four different

1  The Manufacture o f CW Agents: Mustard and Nerve Gases (.Tune 1970, revised August 
1973) : the unpublished Appendix 4 to CB Weapons Today, volume II  of SIPR I’s The 
Problem of Chemical and Biological Warfare.
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categories of precu rso r/reac tan t combination to be considered as  potential  b inary- 
munitions fillings. Moreover, i t may also be possible to  conduct more than one of 
the transform ations s imultaneously during  the term inal  stage.

Alkylation  as the term inal tran sforma tion  can probably be ru led out as fa r as 
binary munitions are  concerne d: thermodynamic considerations mil itate  against 
the alkyla tion of P(V)  phosphorus, although such reactions can be performed 
under laborato ry conditions.®

Oxidation as the  term inal  step is conceivable, but unlikely to l>e pract ical, if 
only because of  the hazards associa ted with the handl ing of the precursor. Alkyl 
alkylphosphonofluoridites  are  barely described  in the open lite ratu re.

A route to s arin in which the final step is a combined oxida tion-a lkylat ion has 
been described—patented, even (Childs & Williams, 1959)—but it  does not appear *to be adaptable  to bin ary munitions.

Fluorination is a conceivable binary reaction, although not an obviously a t
trac tive one. The rea ctant in the  binary combination would be a fluorine-donor, 
and the precursor a compound of genera l formula R'O .RI’(O)X, where R and R'  
are alkyl groups determined by the tyi>e of nerve gas that  is sought, and X is a *nucleophilic  leaving  group. Labo ratory preparatio ns of G agents by this route  
have been reported as fo llow s:

Precursor Reactant Conditions

(a)  iPrO.MeP(O)NMe2_____
(b ) >PrO.MeP(O)Cl________
(c) ‘ PrO.MeP(O)SM_______

(d ) EtO.MeP(O)SEt________
(e) EtO.EtP(O)SEt..................

........ HF.......... ....................
____ NaF______________
........ picry l fluo ride______

____2,4-DNFB, t.am ine.
____ NaF /A g+ _________

..  CCh, room temp. Greenhalgh & Blanchfield 1966.,
- CH2, Cb , 4 hr reflux Bryant et al. 1960.
. acetone, room temp. Boter et al, 1966; Boter & Van den 

Berg, 1966.
. heat, Bebbington & Ley, 1966.
. water, room temp. Saville, 1961.

The p recursors in (a)  and (c) are  solids, and those in (d) and (e) would yield 
a ra the r large  qua ntity of (smelly)  byproduct. The reactants  in (c) and (d) 
would likewise yield a product containing only a low proportion of toxic agent. 
The precu rsor in (b) seems to be a poten tial binary component, although its 
storage stabili ty is p oo r; i f i t were used, the other component would presumably 
be hydrogen fluoride, although this  is not an easy substance to hand le safely. 
There  would, in addition, be the fac t of hydrogen chloride as byproduct.

Esteri fication seems genera lly to be the most att rac tive possibility for a G- 
binary reaction. It has  been used in several  repor ted laboratory and plant-scale 
processes (Collomp, 1949; Rocquet, 1956; Zeffert et al, 1960; Bryant et al, 1960; 
Monard & Quinchon, 1961: Schmutzler,  1964ft). The requisite alcohols are  acces
sible, stable, and compatible with many of the bases or Lewis acids  th at  could 
useful ly serve as reaction-acce lerants . Of the three conceivable types of precursor, 
F.M eP(O)Cl gives much the fas test  ra te  of react ion in the case of GB formation 
with isop ropanol; next comes the equimolar mix ture  (“didi” ) of M eP(O)Cl, and 
MeP(O )F2 ; and slowest is Me P(O )F2 on its own (Zeffert et al, 1960). Although 
the difluoride is the leas t reactive , it has  the advan tage  of generating a byproduct 
(HF) which has  a lower molecular weight than the  HCl  genera ted by the other  
tw o; and reaction-accelerators  are  available. Metliylphosphonyl difluoride is the 
precursor used in the  US G-binaries.

Fluorination and esterfication could conceivable be conducted simultaneously  
in a binary munition . The obvious precu rsor would be the dichloride  RP(O)C12, with a solution of hydrogen fluoride in the appropriate alcohol as the reac tant . 
This has been used in laboratory and plant- scale processes for G-agents (Klia- 
rasch et al. 1945; Collomp. 1949; Bocquet, 1956; Zeffer t et al. 1960; Reesor et al. 
1960; Schmutzle r. 1964ft). However, since the rate determining step is the for
mation of the didi mixtu re refer red to above, the only merit  of this route is the gre ate r accessibility  of the precursor.

2 A lth ou gh  no such  re ac tions  ar e re po rted  in wh ich  th e end  pr od uc t is a po te nti al  CW ag en t. Exa m ples  in clud e th e conv ersio n of ph os ph or us  pe nt ac hl or id e in to  methy lpho sp ho - no us  di ch lo rid e (S m irno v et al , 1967. 1968 ) : of  th io ph os ph or yl  ch lo rid e in to  eth ylnl ios-  ph on othioi c di ch lo rid e (M aier . 1962) or  in to  m ethy lp ho sp ho no th io ic  di ch lo rid e (M aie r, 1967) ; of  ph os ph or us  pe nt af lu or id e in to  te tr af lu or om et hy lp ho sp ho ra ne  (T re iche l & Goodric h.  1965) : an d of  ph os ph or yl  ch lorid e in to  et hy lpho sp lio ni c di ch lo rid e (M aie r. 196 2) or in to  m th ylpl iosp ho nic di ch lo rid e (O lso n et al,  19 52 : Je an , 19 56 ).



343

V Agent s : R'O.RI’ (O)SCH2CH2NR2
V agen t product ion differs from G agent production  in that  a second e sterifica

tion, in which the basic-nitrogen side-chain is introduced, takes the  place of the 
fluorination . In addition, a sulphur  atom, which can be introduced during- th e 
oxidation or during one of the esterifications , may have to be man ipulated  into 
the righ t place: This would neces sitate a fifth transformat ion, namely isomeri
sation. Moreover, the basic-nitrogen side-chain can be introduced in two stages, 
the second being an amination. The theo retical routes to V agents are thu s more 
numerous than those to G agents, making the identification of potentia l bina ry 
components a more complex task. This  task is not fac ilitated by the  fac t that  

» much of the V-agent preparativ e work (ha t has  been done remains classified.
Alkylation as a term inal step suitable  fo r a V-binary muni tion can be ruled out 

for the same reasons as with G agents.
An esterif ication  reaction in which (he uns ubs titu ted  alkoxy group is intro- 

duced is not repor ted in the open lit era tur e as a term inal  step in V-agent syn
thesis. If it  could be made to work, the  precu rsor  would presumably be a thiolo- 
chloridate, R2NCHjCH»S.RP(0)C1, such as might be obtained by the  reaction of 
the appropria tely aminated sulphenyl chloride  with alkylpliosphous dichloride 
and sulphur dioxide (Pet rov et al, 1961d) ; but  such a prec urso r seems unlikely  to be part icu lar ly stable.

Ester ificat ion react ions in which the basic-nit rogen side-chain is introduced as 
the term inal  step are  commonly employed in laboratory  V-agent preparat ions . 
The sulphur  atom may be in the rea cta nt or in the precu rsor, and in the la tte r 
case a simultaneous isomerisation may also be necessary. The relevan t lite rature  is as follows :

Precursor Reactant

EtO.M eP(S)Cl.....................
M(MeP(0XS)0Pr> l_____
EtO.R P(O )C l.................. .

iPrO .MeP(O )Cl_________

. . . .  . NaOCH2CH2NEt2.................

............ClCH 2CH2NEt2___________
______ HSCH2CH2NR2 plus______

Et3N or Na2CO3_________
______ NaSCH2CH2NEt2.................

_____Schegk et al, 1961.1

___  . Boter & Platenburg, 1967; Boter, 1969.2

_____ R-Et: Ghosh, 1958.
_____  R-Me: Tammelin , 1957 .
_____ Schegk et al, 1961.

1 Compare Ghosh (1955), Calderbank & Ghosh (1960) and Schrader (1963a) on amiton;  Fukuto & Stafford (1957), Tam- 
melin (1957b) and Malinovskii et al (1960) on thiono-amiton (or homologues); and Kabachnik et al (1958) on Gd-6.

2 Compare Ghosh (1955) and Calderbank & Ghosh (1960)  on amiton ; and Volkova et al (1961) on Gd-7.

All of these  processes require a sub stantial hea t input, however, and therefore 
seem unsuited to binary munitions .

Since amina tion as the term inal step might well be exothermic , it  is possible 
to conceive of  a compound such as EtO-Me P(O ) SCH2SCH2Br, or even its thiono
isomer, as  a binary precursor, the rea ctant being the appropriate secondary amine. 
This is suggested by a route  to  a Gd-7 homologue used by Volkova and  coworkers 

I (1961), and to thiono-amiton by Calderbank & Ghosh (1960).
The remaining group of theoretical possibilit ies, those in which oxida tion con

sti tutes the term inal  step, seem to provide the most amenable b inary  components, 
even though the precursors would not be easy materials to handle safely. Phos- 
phonites, like other triv alent phosphorus compounds, are  powerful nucleophiles, 

t  and their  a ttack  on sulphur  can be strongly exothermic . The res ultant oxida tion
from the P (I II ) to P(V)  sta te is capable of driv ing oth er reactions simu ltane
ously. Thus it is possible to conceive of a V-binary react ion which combines 
oxidat ion with one of the othe r uni t processes needed to att ain  the V agent. The 
othe r uni t process may eith er be isomerisation or the second esterification.  (An 
uncombined oxidat ion react ion is excluded from binary candidacy for  the same 
reasons as with G ag en ts : if a prec urso r could be found, it would be an even 
more haza rdous material to handle tha n a str aig ht nerve gas.)

The ovidation /isom erisa tion possib ility is the one employed in the  cur ren t 
US V-binaries, in both the  liquid-liquid and the  solid-liquid versions. The la tte r 
is based on the Newport manufac turing process for VX (Ferguson et al, 1972; 
Hylton. 1972). the precursor being 'ProXCHUH-O-MePOE t (otherwise known 
as QL), with powdered sulphur  as the reac tant . This react ion is not described 
in deta il in the open lite rature , but full descriptions  are  avai lable  for the 
analogous processes resu lting  in systox (Ford-Moore & Wood, 1969) and Gd-7 
(Hoffmann & Moore, 1958). Tr ivalent phosphorus is capable of e xtract ing  sulphur
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from a variety of organic  sulphu r compounds.3 This occurs most readi ly from the cent re of a polysulphide chain , and somewhat less readily from episulphides ;(he compound known as NM (the rea cta nt in the US liquid-liquid VX binary)  is presumably one or o ther  of these.
The oxid ation /este rification  possib ility is not described in the  open li tera tur e for V-agent production, although it is described for amiton (Ghosh,1956; Calderbank & Ghosh, 1960), systox (Petrov  et al, 1961a), and various diesters of methyl-, ethyl- and phenylphosphonotiolic acids (Morrison, 1956;Michalski & Wieczorkowski, 1959; Petrov et al, 1961a and 1961c). Possible precursors for this route  include mono- and di-esters of the app ropriate alkyl- phosphonous acids. The reactants  would be compounds in  which the  appropriate r2-dialkylaminoethyl group is attached, via a sulphur  atom, to a good leaving group (e.g., -C l, -CN, -SR or -NR?) ; 2-dialky laminoethylsulphenyl  chlorides would seem, a t first sight, to he p art icu larly suitable reactants  for, for example, diethyl  methylphosphonite.

Tabulated  Summary >
The two preceding sections suggest tha t, as far as G and V agents are  concerned, potentia l binary component pai rs include those listed  in the  following table. Those in g roup (a)  are  listed with more confidence than  those in group (h ), the la tte r rela ting  to reactions or compounds on which the open lit eratu re  gives litt le guidance. Chemists more knowledgeable and skilled that  I could no doubt suggest amendm ents or additions.

Precursor Reactant Product Byproduct

GROUP (A )
RP(O)F2________________  _______ . . .  ____ R’ OH/accelerator_____

_______ _ R’ OH___________
_________  G HF.F.R P(O )C1 ............. . .  ..........  ........ . . . . . . . . . .  G HC1.R P (0 )C h je q u i m o l a r ......................................... ________  HF/ R'O H____ _____ _________ G HC1.

RP(O )C12_____________________________ . HF/R’O H______  . _________  G HC1.R'O.R P.OCHj CH j N R j ___________ _______ . . . . . . . . .  S _____  . . . . _____ _________VDo.............................................. ________  An episulp hide or an alky l V Alkene or
polysulphide. alky l

disulphide,
&c.GROUP (B )

R’O.R P(O )C1 _____  . . ____ ________ H F_________________ _________ G HC1.R " 2NCH2CH2S.RP (O)C 1 ________  R'OH ......... ................. _________ V HC1.R'O .RP(O)SCH 2CH 2Br _______ ................  R " 2N H ..  . . . . . . . . . _________V HBr.RP (OR') 2____ _________________________ ________  R " 2NCH2CH 2SC 1____ _________V R 'C l.

Note: R represents an alky l group, most probably a methyl or ethyl group. R' and R ' also represent alkyl  groups, but ones which would be ethyl or larger; they could be cycloa lkyl groups. The group NR *2 could constitute a nitrogen heterocycle. Although the basic-nitrogen side-chain in the V-b inary  components is shown as an amionethy l group, it could contain more carbon atoms.

Chemical  Glossary

Amiton (VG, Gd-80).— (E tO )2P (O )SOH2CH-.NEt.
Armin.—EtO • EtP (0 ) OCeH4NO2 (para)Dyflos ( DEP  • PF -3 ).— ( 1 PrO) 2P (O) F 
Gd-6.—EtO • MeP (S) OCH2CH2SEt 
Gd-7.—EtO • MeP (O ) SCH2CH2SEt 
Sarin  (GB ).—‘P rO M eP (O )F  
Soman (GD)—Me3 C CH(M e) O M eP (O )F
Systox.— (E tO )2P(O )SCH 2CH2SEt. This  compound is more properly  refe rred to as “Demeton-S” ; it is its mix ture  with its tliiono-isomer, Demeton-O, that  is genera lly known as  “ Systox”.
Tabun (G A).—EtO • Me2NP (O) CX 
Thiono-amiton.— (EtO) 2P (S ) OCH2CH2NEt 2 Thiosarin .—‘PrO • MeP (S ) F
VX.—EtO ■ MeP (O ) SCH2CH2NPr 2‘

3 F or a review , see  K irb y & W ar re n (1 96 7) , pp.  95 -1 03 .
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CBW  and  Natio nal  Secu rity —N ovember 3, 1969
This  is a study of the stra tegic and tac tica l implications of chemical and 

biological weapons. While an analysis of this length  canno t be exhaustive, the 
sponsors of this  study group pape r believe th at  it conta ins perspectives and 
recommendations wor thy of consideratio n by this Congress and the  Administration .

The sponsors of this  study group pape r are  Congressm en: John  Dellenback, 
of O regon; Charles A. Mosher, of O hio ; Howard W. Robison, of New Yo rk; and Fred  Schwengel of Iowa.

Add;tionally, the following Members of Congress have joined thi s study group 
in encouraging, through the release of thi s paper, a re-examina tion of the  st ra 
tegic and tact ical  purposes-served  by chemical and biological weapons.
Marvin  L. Esch of Michigan Joseph M. McDade of Pennsylvania
Pe ter  H. B. Frelinghuysen of New F. Bradford  Morse of Massachusett s 

Jers ey Ogden R. Reid of New York
Gilbe rt Gude of Mary land Phi lip E. Ruppe of Michigan
Fra nk  Horton of New York Herman T. Schneebeli of Pennsylvania
Paul McCloskey of California Robe rt T. Stafford  of Vermont

Char les W. Whalen, J r. of Ohio
INTBODUCTION

The recent concern abou t safety  procedures in the  hand ling of chemical and 
biological weapons has  caused us to re-examine the purposes for which we have 
these weapons. Our effort has  necessarily  involved analysi s of the  advantages 
and disad vantages  of CBW in each of the  situatio ns our coun try faces  or might 
face. Accordingly, we have  considered  chemicals  and biologies as deterrent s to 
all-ou t war  and as tac tica l weapons in limited wars. It  stands to reason that  
the judgment of the  Congress concerning the  fu ture  of these weapons must be 
based on this  kind of analysis.

We need to determine  whethe r these  weapons are  valuable addi tions to our 
alre ady  impress ive arsena l of conventional and nuclear weapons. It  is not  ju sti 
fiable to continue developing, producing and testing chemical and  biological 
weapons simply because we can develop safe test ing and storage procedures  for 
them. Also, we cannot logically  accept the  rati ona le that  we need chemical and 
biological weapons simply because some othe r count ry is engaged in CBW pro
duction. Similarly, it  is not enough to say th at  they enhance “flexibi lity” : one 
must analyze  the ir specific advantages. Only weapons which add a positive 
measure  to our  overal l national s ecur ity deserve support.

As a res ult  of our inqui ry, we question whe ther  chemical and biological 
weapons add significantly  to our secur ity. The risk s we run by using  and main 
tain ing secret stockpiles seem to outweigh the  dubious advantages offered by 
these weapons.

On this page and the nex t page, we will  present a few of our  concerns, high
lighting rationa les which are elaborated in the  main body of the  paper. Here  
we will also offer some recommendations.

As de terr ent s to all-out  war, chemical weapons are  nei ther  more cost-effective 
nor cer tain  tha n our nuclear deterre nt. Biological weapons are doubly uncerta in 
as mass killers. On the one hand, their  effectiveness can be blunted by extreme 
weather conditions or unpredic table  biological reactions. On the other hand,  a 
successful att ack  by us could ini tia te an epidemic that  might  spread to infec t 
our own populat ion. When a weapon is potential ly dangerous to both the 
att acker and the  attacked,  ret ali ato ry th reats lack sufficient credibility .

Although many have accepted the notion that  CB weaponry is humane, we 
are  dubious. Many of these weapons are  n atu ral ly inhumane, while  othe rs which

(345)
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could theoretically be used to reduce war dea ths  have actually been used to in
crease  them. Con trary to the  assumption that  weapons which have been secretly 
developed and tested for years  will perform effectively in the field, many of 
them have not significant ly improved our mil itary position and many more 
cause severe ecological damage which may make them less acceptable than 
conventional weapons.

We suspect that  vir tua lly  all CBW is highly esca latory in limited war. When 
we fight limited conflicts to avoid all-out  war, chemical and biological weapons 
may push us toward total war. When we are  willing  to escalate, chemicals  and 
biologies are very likely at leas t as esca latory as tact ical  nuclear devices. 9Final ly, we find that  in the field of CBW there appe ar to be unique oppor
tunities to disarm voluntar ily or on a negotiated  basis. There  is genuine inter 
national  inte res t in reaching a negot iated settlement on CBW, yet it is doubtful 
that  the elimination of our chemical and biological stockpiles would result in 
significant  mi litary loss. *

We are  cognizant of the dange rs associated eith er with  using these  weapons 
or secretly continuing to produce and stockpile them. There are  already indica
tions that  our use of chemicals causes serious and perm anent damage. Yet, even 
this  damage is small when compared to the unpredictable misery that  a full- 
scale biological att ack  might ini tia te or the tot al war that  a chemical atta ck 
might  provoke durin g a  limited conflict. By possessing these weapons we increase  
the  likelihood of use. In addition , we risk an internatio nal  incident when an 
unexplained epidemic provokes charges of a secre t biological attack. Finally, 
these uncerta in weapons have a destabilizing effect on rela tions between 
adversa ries  because they make rat ion al calcu lations difficult.

Because the logic of this  pape r suggests that  the disadvantages of CBW out
weigh the ir marg inal advantages and because it takes into account both the 
evils and the  alleged benefits of CB weaponry,

We recommend  careful consideration of the  following actions:
(1) Elim inating all stockpiles of chemical and biological weapons, in

cluding any low-level chemicals designed for mil itary use. This  does not 
include rio t control agents used for crowd control in the U.S.

(2) Publiciz ing the resu lts of fut ure  research  in the field of CBW.
(3) Encouraging inte rna tion al agreemen t on the  prohibition of chemical 

and biological product ion and usage.
(4) Ratif ication by the U.S. of the  1925 Geneva Protocol.
(5) Declaring that  the United States will not use such weapons but 

will respond to the ir use by adversa ries  with  appropriate conventional or 
nuclear force.

I.  THE WEAPONS

The term “Chemical and Biological Warf are ” is a mislead ing one. It  is not a 
form of w arf are  but  ra ther  a conglomeration of weapons which must be incor
pora ted into  the  mil itary stra tegies and doctrines  which have already been *
developed to mainta in our defense posture. The sweep of the phrase  masks the 
diversity  of our  silen t arsenal .

The purpose of this study  is to outline the role that  chemical and biological 
agents could play in our overall defense strategy.  Where possible, we have 
attempted to eva luate the  meri ts of the systems as an alternativ e to those ’
weapons already in use. We also consider briefly the  possibility of a negot iated 
agreem ent on the produc tion of chemical and biological agents.

It  is imp ortant that  chemical and biological agents be cons tantly regarded 
as alternativ e weapon systems. If  objective evaluation indicates that  they do 
not prove bet ter than present armaments , the re can be no jus tifica tion for adding 
them to our arsenal. Different cri ter ia are  unsa tisfactory. Maintaining the pr i
macy of flexibility  is an imprecise position. If  two weapons a re of unequal value, 
certainly only the bett er one should be deployed. If  they are  equal, joint deploy
ment is unnecessari ly wastefu l.

Arguing th at  the U.S. must develop a weapon because an adversa ry is doing 
so is not logically ade qua te; it is a rationa liza tion  of advocates. Keeping up 
with  the  Joneses  in weapons development is useful only when our own secur ity 
requires that  enemy systems be duplicated. This  reason ing was relevan t during 
the recent ABM debate. We did not need an ABM because the Soviets had one.
We needed it onlv if our deterre nt force would be vulnerable without it. Like
wise, American stockpiles  of CBW are not justi fiable merely because of Soviet 
initiatives.
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A. The Differences Between  Chemicals  and Biologies

There  are severa l differ ent catego ries of possible chemical and biological 
weapons. Toxins, which are  produced by biological organis m but canno t them
selves reproduce, have been classed with  chemical agents in this stud y as they 

' were in the UN Repo rt on CBW. (See  appendix.) While there are  significa nt 
differences between categories,  the basic cha rac teri stic s of chemical agents are  
different enough from those of biological weapons th at  general distinctio ns 
between the two classes are  both possible an d helpful. Biological agents are  living 

« organisms which reproduce, chemical weapons are  not. It  is this basic difference
which accounts  for the major var iations  between them.

1. Exten t of Effects
Because they are  alive, biological agen ts can pose a danger for a long time 

< and affect a wide a rea  a s they reproduce. Chemical agents a re  effective for  only a
relati vely shor t time and the area they affect is determ ined solely by the size 
of the ini tial  att ack  and the wea ther  conditions in the stri ke zone. Thus, when 
an att ack  must be controlle d geographically, chemical agents are  preferab le to 
the ir biological counterparts. Yet when a general att ack is called for, biological 
weapons are  more relevant.

2. Speed
Speed is often absolutely necessary in a milita ry engagement . With  the 

exception of defo liant s which requ ire severa l days to achieve maximum resul ts, 
chemical weapons can act immediately or with in a few hours. In comparison, 
biological agen ts are extrem ely slow. The quickest take at  leas t a day to act 
and some have incuba tion periods of three weeks.

3. Duration
The two systems also differ marke dly in the ir dur atio n of effect. The living 

organisms of a biological weapon may lie dorm ant for year s or centuries before 
finally infecting humans.  Decon tamina tion of infect ious are as is difficult at  best 
and impracti cal for large  area s. Chemicals may evap orate rela tivel y soon aft er 
an attack, but under certain environme ntal conditions or af ter repea ted use, 
are as may remain conta mina ted for months.

If. Intens ity
Some chemical agen ts are short -term  inca paci tants , but the most dangerous 

are  those which are designed to kill quickly. Even those previous ly charac
terized  as temp orary have been found to have linger ing side-effects such as 
perm anen t damage to the eyes or lungs. Conversely, altho ugh biological weapons 
are  usua lly considered letha l, some organisms have been developed which cause 
illness for a while but make eventual recovery possible.

• B. Mil itary  Cha ract eris tics

To be useful addi tions to our mil itar y arse nal,  these  weapons should meet a 
number of crit eria . They should be easily  delivered, cheaply produced, difficult 
to defend agai nst,  effective under all wea ther  conditions and reason ably con- 
trollable. Chemical and biological agents measure up to some of these sta nda rds  
but fall  s hor t of others.

1. Delivery
Chemical agents can be delivered in almost any form. They can be dispersed 

in aerosol sprays , hand grenad es or small rockets. In additio n, aer ial spraying  
as well as bomb and missile attack s can be used. These systems can also deliver 
biological weapons, althou gh short -range delivery vehicles are  dange rous since 
the disease could easily  ret urn  to the atta cking troops. A unique delivery method 
for biological weapons is sabotage. A fifth-column movement is vir tua lly  un
detectable ; and a small amount of infectious biological organisms could quickly 
spread in the atmosphere  or through a wa ter  supply to infect popula tion cen
ters. Yet for a large-sc ale att ack  the most probable delivery  method would be 
an a erial spraying from a missile or air plan e. «
2. Productio n

Both chemicals and biologies can be cheaply and quickly produced in massive 
qua ntit ies with available  la bora tory  and ind ust ria l equipment.
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S . Defensibility
Defenses aga inst  the agents can be direc ted aga inst  the delivery systems or the 

agents themselves. Luck seems to be an essential  part of the defense against 
sabotage  attem pts, but defense alre ady  developed aga inst  bombers and missiles 
should be equally effective w heth er CBW or  nuclear warfa re is being attempted.

Some chemical and biological agents are  susceptib le to medical trea tmen t. But 
this treatm ent  must be swift and certain.  Because of th e necessity  fo r speed, the  
agent might be incorrectly  identified. The wrong antidote for a chemical attack 
could kill the intended vic tim ; a disease will continue  unchecked if the wrong 
biological antibio tic is prescribed. •

Of course, protec tive measures are  possible only af ter  an atta ck is detected.
Nerve gas is odorless, colorless a nd taste less.  Unless troops correctly  identified an 
incoming rocket  as a chemical one before impact, one-thi rd of them could die 
before they had a chance to don gas masks. Thousands of citizens could be fata lly 
infected by a saboteur’s biological att ack before officials learned of the deadly 
contamination. Thus, defense again st surpris e attack s is extremely difficult and 
should be largely d iscounted  when setti ng policy.
4. Weather  dependence

An unfortu nate change in weathe r conditions can grea tly reduce the effective
ness of both types of weapons when they are  dispersed in aeroso ls or impact 
explosion devices. Because of this tenuous dependence on the weather, they are 
not reliab le milita ry aids.
5. Controllability

On the other hand, even when weathe r conditions are  favorable  an effective 
atta ck cannot be easily controlled. In some cases the area affected is inde term ina
ble. In others, the intended victims are not only victims. There is a constant 
danger th at  lingering effects will wrea k havoc in the  area for years af ter  the 
war  ends.

When chemical weapons affect a region they may affect all men and animals 
in the area . Herbicides can be confined in a specific area . But  while they are 
aimed only a t p lant life, they may a lso d irect ly affect the local human and animal 
populations.

Most biological agents infect  only one species, bu t the infection  can spread end
lessly, affecting areas fa r from the ini tia l att ack  which may not be involved in 
the war.

Perhaps the most frighten ing dimension of these  weapons is the ir long-term 
effects. Even seemingly harmless defo liants now being employed in tact ical  situ 
ation s can affect the overall ecological balance of the area and promote extinc
tion of those species which depend on the  fol iage for nourishment. Pla nt diseases 
may make cri tica l inroads into  the food supplies of already  starving nations.
Biological agents could linger in an area and rekindle an epidemic long aft er 
treaties were signed and enmity had ceased. They could renew the pangs of w ar «
when only h isto rian s remember why the  war began.

C. Mil itary  Missions
Because of the distinctions between the two types of weapons, the ir mil itary «

missions are qui te different . Chemical agents are  considered tact ical  weapons, to 
be used in limited engagements. They act quickly and remain in a relatively 
limited area under favorable  wea ther  conditions. They can there fore  be incor
pora ted into l arg er battle plans.

Lethal biological weapons are  reserved for all-out conflicts. Once they infect 
a population, an epidemic of unforeseeable propor tions is possible. No bat tle
field operation ca lls for  such devasta tion.

II.  TH E STRATEGY

Knowledge of the mil itary cha rac teri stic s of these weapons makes possible 
an examination  of thei r implications for  nat ional security.

Our nationa l security depends both on an abil ity to deter att ack and on a 
capac ity of defend aga inst  one should deter rence  fail. Defense strategy is a 
purely mil itary science;  whereas our deterrence stra tegy  determines  our dip
lomatic postu re and public image throughout the world. While the  two con-
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cepts are related, they are  not the same. Many policy discussions suffer  because 
they assume that  whatever  is good fo r defense is of equal benefit to deterrence. 
This  is not necessarily so. Weapons which make mil itary victory more probable 
may also make victory necessary by mak ing war  more l ikely.

Natio nal policy makers have relied  upon two basic theor ies of deter rence and 
defen se: counterforce an d finite deterrence.

A. Counter force
Counterforce strategy,  as the term  suggests , is direc ted at  the mil itar y force

* of the enemy. It  hopes to disa rm the  enemy quickly by destroying his weapons. 
If it is successful the enemy will be forced to quietly surrender, accept a sta le
mate or face extinction. The  s trategy  focuses on m ilita ry targets,  not  population 
centers.

4 CBW does not cont ribute to our counterforce posture. In an all-out war, these
weapons cannot stop incoming missiles  or blunt  their  destructiveness. They can
not ground planes or destroy  missiles in the ir silos. The ir prim ary function 
would be to att ack  popu lation centers.

Even if it  were assumed th at  we could become involved in a war  which prized 
strik es aga inst  munitions fac tories during a pro trac ted  te st of  indust ria l strength, 
CBW would not be significan tly bett er than convent ional tactic s. Biological at 
tacks would be difficult to pinpoint and  the general population could be afflicted. 
Chemical agents might be controlled,  but they would kill people while leaving 
the  enemy’s in dustr ial  capac ity intact. In both cases, new workers could resume 
produc tion and repeated strikes  would be necessary. Conventiona l sort ies which 
destroyed the factories themselves would be f ar  preferab le in such an unlikely 
wa r situation .

B. Fin ite Deterrence
The stra tegy of finite deterrence focuses on population att acks and is more 

suitable  for  CBW. This  stra tegy attempts to prevent wa r by making  victory so 
costly or so unlikely  th at  att ack is an enemy’s least acceptable option. The main 
focus is on all-out war. We atte mpt to discourage aggress ion by threaten ing 
reta lia tion aga ins t population cente rs which would make victory  too costly. 
Presumably any opponent perceives a level of damage which would be unac
ceptable  when set aga inst  the gains  expected from victory. Since this  damage 
threshold is measurable and thus finite, the reta lia tion we threat en is finite. 
Accordingly our postu re is termed one of finite deterrence. Once this  damage 
threshold is reached, the re is no reason  to exceed it. The enemy will be de terred 
when the  minimum threshold damage  is assured. Th rea ts of more damage  will 
not produce more deterrence .

An essentia l element  in this  s tra tegy is flexibility. The level of damage  th re at
ened must be correlated with  the  at tac ke r’s stance. Too litt le will not  deter.

* Too much in a limited conflict will be disproportionate and thu s eith er irrespon
sible or unbelievable.

When completely articula ted,  the theory atte mpts to respond to. aggression at  
wha teve r level it is offered with  a two-fold purpose in mind. Fir st, enemy 
victory  mus t be fores talled . Second, conflicts mus t be decided at  the lowest 

» possible level of violence. Consequently, the re are  three major face ts to finite
deter rence  st ra tegy : minimum deter rence , which makes  all-ou t war  politically 
and mora lly unacceptable ; limited  war, which seeks to coun ter all othe r forms 
of force or blackmail; and arms control, which atte mpts to keep tensions low 
by keeping force levels low and balanced between adversar ies.

Minimum deterrence seeks to mainta in an invulnerable strike force capable  
of inflicting unacceptable losses on the  enemy by atta cking his population. Of 
course this th reat  is only credible  if it is used to dete r a minor land  probe since 
it would immediately escalate a local conflict into a world-wide  conflagration.

The technique of limited war  was incorpora ted to react to localized thr ea ts 
which do not warrant  total war. If  our limited war capabilit ies are grea t, we 
should be able to deter atta cks  in any form by t hreatening an appropriate level 
of violence.

To deter atta cks  and  keep the att acks that  cannot be dete rred  as small as 
possible, arms  control is a major goal of any stra tegy of finite deterrence. Arms 
contro l also aids deterrence by reducing internatio nal  tensions which increase 
the chances of war. While complete disarmamen t is not feasible, at  least for
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the  present, some arms control is a reasonable  and highly desirable goal. An
other  section of this pape r will consider the importance  of including  CBW in 
such controls.
1. Minim um Deterrence

a. Civil de fense possibilities
Since minimum deter rence  thr eat ens  to strike a terr ible  blow to the civilian 

populat ion of an enemy, civil defense measures might reduce casualties and 
defeat the purpose of the deterrence measures. However, as a prac tica l mat ter, 
civil defense canno t be relied upon to null ify the  thr eat of CBW. Detection of *
a covert att ack is difficult if not impossible. The measures required to protect 
a population even if an atta ck is anticipa ted or identified are highly imprac tical.
Pressurized shelters with  air  filters would be required to prevent exposure to a 
continued buildup of harmful agents. In addition, sophis ticated  laboratory equip
ment and biological expe rts would be needed in every shel ter to ident ify and *
tre at  diseases  before a general epidemic struck underground. Thus, civil defense 
should not give a victim solace or an att acker pause. The success of a CBW 
attack will not be significant ly diminished by civil defense measures taken 
aga inst  it.

Civil defense aga inst nuclear attack s aimed at  population  cen ters cannot avoid 
millions of death s in the immediate blas t area , even though some civil ians might 
survive deadly fallout  if  adequate shel ters were available. Thus, nuclear weapons 
will remain a  credible deterre nt despite  a ttem pts to develop civil defense systems.

Because all thre e weapons can elude or overwhelm civil defense systems, popu
lation  vulnerab ility  is high regardles s of which type of atta ck is considered.
Yet, aside  from civil defense considerations, there are- significant differences in 
the application of deterrence stra tegy to chemical, biological and nuclear 
weapons.

ft. CBW as a deterrent
Leth al chemical weapons such as nerve gas would probably requ ire more 

delivery vehicles than  nuclear weapons to achieve the same unacceptable  level 
of damage. Since the ir range  is determined  by the wind direction and velocity, 
several  gas missiles would be necessary to inf lict damage equal to tha t of a single 
nuclear warhead. If  delivery  costs were an important facto r, nuclear strikes  
would be more att rac tiv e since fewer  missiles would be necessary. If  assured 
destruction were the aim, nuclear weapons would again  be chosen, since wind 
and wea ther  conditions could blunt a chemical strike but leave a nuclear blas t 
unaffected.

Yet chemicals might  still  be retained as a deterrent  force. They could be 
responsible  for avoiding a purely  chemical attack.  A special case has  been made 
for reta ining a sub stan tial  leth al stockpile in Western Europe to deter a major 
conventional and chemical onslaught from the East . It  is feared that  i f the  U.S. 
were to abandon its chemical stockpiles, the East would seize upon a tempting *
opportuni ty to use leth al chemicals with  gre at success.

Some fear that  the West would be faced with  an unfortu nate tri ad  of options 
if it did not retain  chemicals. NATO m ight be forced to re tre at  while suffering 
heavy casualties from pers istent gas attacks . It  might  equip its troops with  pro
tective clothing while ceding a mobility advantage to the Eas t which could be 4decisive. Finally, it might respond with  tac tical nucle ar weapons to exac t a 
casu alty  toll from the Ea st similar  to the losses its  own forces suffered from 
gas at tack s.

It  is argued th at  a substan tial  arsena l of lethal chemicals could avoid this  
difficulty, since gas responses to gas attacks would force the  East to don pro
tective clothing and make mobility difficult for both sides for the dura tion  of 
the war. The East might  be successfu lly dete rred  from using gas if it realized 
that  the West was prepared to respond in kind and neutral ize its short-lived 
tact ical  advan tage.

Yet this  scenario is not necessarily  a convincing case for a leth al chemical 
arsenal. It  obviously does not weigh the  risks of possession which we outline  
below. In addit ion, a large-scale conventional war  in central  Europe may not be 
possible. Esca lation to tact ical  nuclear weapons or expansion of the war  to 
homelands may be v irtu ally autom atic. Cert ainly it is difficult to  imagine a war  
in Europe  which began with leth al chemicals  on one or both sides and did not 
quickly escalate to  other weapons and  other battlefields.
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Yet the  most imp orta nt distinction  which must be made in reviewing this  
scenar io is one between deter rence  and defense. While some may flinch at  the 
thought of actually  using tac tica l nuclear  weapons when ano ther  course is 
open, it  is not clear  that  the th reat  of nuclear  retaliation would not be effective 
in deterring chemical wa rfa re in Europe.  If  tac tica l nuclear devices can deter 
a chemical attack, the issue of actu al retaliation becomes moot.

Final ly, actu al defense  with  chemical weapons may not be significantly bet ter 
than with nuclear devices. There are  no mean ingful  civil defense measures 
aga inst eith er weapon. Both sides would have to assume that  tac tica l nuclea r

* weapons might  be used aga inst  them and disperse the ir forces accordingly. 
This would mean that  even strik es at  clearly identified mil itary target s with 
eith er weapon would involve substan tial  civilian and mil itar y losses. Thus, the 
different intensity  between leth al chemical att acks and low-level nuclear blasts 
might be small and the case for chemical responses to chemical att acks would

* be marginal.
Biological weapons have also been justi fied as a deterrent  force. There again 

is no pract ical  civil defense. The delivery systems are  as invulnerable as nuclear 
vehicles, and it seems reasonable to assume that  both superpowers will remain 
vulnerable to a full-scale missile att ack  for the foreseeable future . A fifth 
column of saboteurs should remain poten t in spite of unforeseen advances in 
missile and bomber defenses. Nevertheless, biological attacks are  not a success
ful deterrent  threat .

Effective deterrence mus t res ult  from a credible th re at  of assu red destruction 
judged unacceptable by a potentia l aggressor. Yet it is reasonable  to conclude 
biological wa rfa re nei ther  assures dest ruct ion nor allows for a credible  thre at.

Even af ter a biological strike began, the extent  of the  damage  would be un
known. Aerosols would be the  most likely delivery method for  a large-scale 
biological attack.  Yet reliance on them means  th at  extreme wea ther  conditions 
might kill the organisms before they had an opportuni ty to infec t the  popula
tion. Certa inly it would be difficult f or an atta cke d natio n to wait pat ien tly for 
perfe ct weathe r conditions for reta liat ion. Consequently, the possib ility of a 
complete fai lure is a constant danger in biological wa rfa re and the requ isite  of 
assu red destruction  is lacking.

The credibility  of a biological threat  is undermined  by t he frighten ing prospect 
of a successful att ack —one which init iate s an epidemic. The disease could be 
uncheckable. The plague would honor no na tural or nationa l boundaries. Once 
the  infection was identified, a terrif ied popula tion would scurry in all direct ions 
to avoid contaminat ion. Yet they themselves would be the carriers  who would 
tran sform a localized att ack in to an internatio nal  tragedy.

Even labo ratories with  controlled environments and str ict  safe ty precautions 
have been unable  to completely avoid infection by these  leth al agents. Only 
str ict  quarantine procedures and a fa ir  amount of luck have prevented several  
resea rch accidents from becoming genera l epidemics.

* Uncontrollable biological weapons could endanger  the ir use r; they might  re
turn to infec t his population. The unbridled infection  he had unleashed could 
return  to destroy  the  att acker as well as the  attacked . Even a country which 
was confident that  it possessed a secre t antibiot ic could not launch  such an at 
tack. Living organisms often change their  characterist ics  as the  resul t of a muta-

* tion. Hardy  mutant strain s could cont inue to sp read d isease af ter the adm inistra
tion of antibiot ics which would have neut ralized the original disease  str ain  but 
which proved ineffective ag ainst the new breed of killers.

Of course any th reat  to exterminate millions of people is incredible . But  one 
is more incredulous when posed with  a th reat  of biological dest ruct ion than 
when a nuclear th reat  is main tained . By developing “clean” bombs we have at 
tempted to minimize the residua l effects our own population might suffer if we 
reta liated.  Consequently, popula tion losses in the  U.S. would have to result  from 
a decision by the enemy to launch a second salvo of missiles targ eted  on our 
cities. There is a very real  possibili ty th at  an enemy leade r would pause  under 
the stress of a nuclear exchange and accept defe at before issuing a death wa r
rant  for ano ther score of megadeaths. Biological weapons do not afford this  
opportunity to avoid mass destruction in both the attack ing  and atta cke d nat ion ; 
a single disease  can sprea d over both populations without  wai ting for a second 
decision from an opposing leader. Thus, while a nuclear  reta liat ion  makes 
national  suicide a possibility because a devasta ted foe might  decide to slau ghter 
his enemy, a biological att ack makes self-destruction  dependent both on the
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course of an unco ntrolla ble epidemic, and upon the unpredictable decision of 
an adversary .

Thus  it seems th at  our overall  deter rence  postu re would not be significantly 
enhanced by the th reat  of a biological response. The hrink smanship inhe rent  in 
modem day aggression would be buoyed by the  hope that  reta liat ion  would be 
unsuccessful.  In addit ion, the th reat  of a biological response loses its credib ility 
as the likelihood of success increases. An effective attack car ries  with  it the 
fearsome danger of a  global epidemic w hich could sweep all before it, frien d and 
foe alike. Accordingly, the threa t of a biological response may be eith er the 
threat  of no response or of r eta lia tion so costly  to both sides that  it might not be 
believed and t hus  no t heeded.

Nuclear weapons are significantly  better tha n biological ones for deterrence 
purposes. They are  just as fearsome and more certain and controllable. Sole 
reliance on nucle ar thr eat s should preserve a credible det err ent  for the U.S. 
Adding a biological menace would not significa ntly improve tha t deterrent.

Successful biological atta cks  are  at  leas t as humanly destructive as nuclea r 
strikes . Thus, there is no reason to pre fer a biological response in hopes of avoid
ing all-out nuclear war. Both deal dea th in massive proport ions.

c. The vioious response
Relying on biological weapons as a vicious mil itary response to an all-out at 

tack  h as litt le justific ation. A biological react ion to eith er a biological or nuclear 
stri ke might be extreme ly damaging and y et less effective than  a n uclea r response.

We indi cated  earli er that  the  incubat ion period for lethal organisms is f rom one 
day to three weeks. This incubation period begins only aft er a victim has  con
trac ted  the  disease. Thus, an att ac ke r is busily  destro ying its enemy’s weal th 
and population , the beleaguered victims mus t wait pati ently  for the ir deadly in
fection to fester. In the meantime, they mus t accept unme rciful  punishment. All 
the while, the original attack er might feel t ha t he could fight continuously agai nst 
an enemy th at  was unable or unwi lling  to reta lia te. Such a confident adversary 
could be e xpected to increase th e inte nsi ty of h is atta cks  as long as he fel t he was 
doing so with im punity.

In cont rast,  a nuclear response would be quick, calculable and h ighly damaging. 
An attack er would be forced to reassess his position  agai nst a determ ined foe 
willing to  fight rathe r than s urrender .

2. Limited "War
The term limited war  implies th at  both the weapons used and the are a en

gaged are  limited. Such conflicts are  entered when the objective is wor th all-out 
war, but when it might be achieved at  lower costs in a limited conflict. In other 
situa tions , limite d war s are  foug ht when the  stake s are high enough to just ify 
armed action, but  too low to jus tify tota l war.

Certainly  no country is willing  to ra ttl e its nuclea r sabres during every 
inte rnation al incident. Some a rea s are  just not worth a nuclear war. Yet they 
may be valuable to a country—valuab le enough for a limited war. Other  areas 
may be worth a nuclear war, but  victory might  be achieved with out  one if a 
flexible conventional force were availa ble. To avoid being muscle-bound in most 
intern atio nal  crisi s situa tions, the nuclear powers have developed a capability 
and theoretic al frame work  for  wagin g limited war.

When a nation is willing to risk  all-out wa r to achieve its goal, there are  no 
holds bar red  in the  limited  phase of the  war. Of course, if victory can be won 
with out reso rtin g to nucle ar weapons, none will be used. But  the enemy is kept 
constantly aware  th at  its opponent is tau nting it up the nuclear ladder. There 
must be no doubt about the at tac ke r’s ulti mate resolve.

However, when the stake s are not high enough to jus tify  all-out war,  the 
opponent must  be advised th at  the  wa r will be kept limited. The att acke r is 
willing to accept defe at ra th er  tha n escalate to nucle ar weapons in search  of 
victory. If  th ere  is any doubt  on the pa rt of the opponent, ther e exis ts the danger
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that  he will escalate the conflict of his own accord in an atte mpt to show his 
resolve and perhaps win the war  quickly.

Therefo re, there must be implicit  limi ts placed on such a wa r so th at  both 
sides clearly  underst and  that  they are  fighting a tru ly limited conflict—not one 
that  could reach the unlimited stage. Usually  geographic and weapons lim ita
tions are  self-imposed by both sides as evidence of the ir good faith. There are  no 
logical reasons for these  bar rier s, since there are  no clear  logical demarcatio ns 
between limited  and tota l wars.  They are merely different levels of conflict in a 
continuous scale of violence. The value of the barrie rs lies in the assurance  they

* provide to an opponent that  he need not fea r all-ou t atta cks  dur ing this pa r
ticu lar war. Once these rest rict ions are  decided upon and recognized by both 
sides, i t is clearly of prime importance  t ha t they not be abandoned by eith er side 
in quest of a small mil itary advantage , les t all barrie rs fal l and all-ou t war

I  actually resul t.
There are  three main reasons advanced for including chemical and biological 

weapons in our limited  war  arsenal. Advocates claim they a re : first, more 
humane than othe r conventional  wea pon s; second, effective in fulfilling mil itary 
mis sions; and third, high intensity  responses to enemy action  which do not 
involve a signif icant danger of nuclear  escala tion.

a. Humane Weapons
Some proponents of chemical and biological wa rfa re dream  of “wars withou t 

dea th.” They cla im t ha t m ilita ry objectives  can  be achieved w ithout the  necessity 
of killing  the enemy. They envision sleeping armies , soon to wake captives of a 
merciful opponent.

For some chemical and biological weapons, thi s argument is c learly i rrelevant. 
Nerve gas and deadly plagues  are no more humane than the conventional weapons 
they seek to replace  or supplement. For  other agents, previous mil itary usage 
indicates that  they have been used in conjunction with  t acti cs which seek to kill 
the enemy.

Biological agen ts aimed at  crops or animal life are  used to deprive  the  enemy 
of his food supply. Yet any starva tion tact ics hit  the army slowly—aft er  the 
res t of the popula tion has  suffered from malnutriti on while the army commands 
scarce food reserves. The policy of sta rva tion is inhum ane as conceived and 
unconscionable  as practiced, since it first hu rts  those most in need of food and 
only even tually cuts  the rations  of the  enemy forces.

Biological agents which affect man are  also inhumane. Mild forms of disease 
are not mil itar ily useful because they do not sufficiently gua rantee an incap aci
tated  enemy to insure peaceful  victory. The leth al agen ts are  just  as deadly as 
conventional weapons and they inva riably affect civilians. Certa inly, weapons 
which deal not  only death  b ut indiscrim inate de ath  cannot  be considered humane.

Chemical agen ts have been developed and used to defol iate larg e are as identi
fied as enemy strongholds or to destroy crops. Those which seek sta rva tion are

♦ indeed inhumane. Those which defo liate  enemy hiding places do not res ult  in 
humane  trea tment  either. Fields of fire and bombing target s are  revealed as 
leaves slowly wither. An enemy caug ht in these  areas cannot expect merci ful 
trea tment. Instead, he can fea r unobstruc ted shelling and bombing raids . His 
death is made more likely because chemical weapons were used by his enemy.

* There are  both lethal and non-lethal chemical weapons which are  used direc tly
aga inst  men. Leth al agents, prim arily nerve gases, are  certainly not humane. 
In fact, the re is less possibi lity of being merely wounded by nerve gases than 
by convent ional weapons. Even a small dose of these gases can be fatal.  Thus, 
mortal ity rat es  are  increased when nerve  gases are  used.

Riot-contro l gases  and harass ing  agents are  not designed to be fat al.  If  
administered in laboratory-prescribed doses they do not kill or perm anen tly 
damage the ir victims. But  in battlef ield conditions , too much gas is usually  pre
ferred to too litt le and there are  strong probabili ties of perm anen t damage or 
even death if an “overdose” strikes  an enemy.
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Chemical weapons which are  theore tical ly capable of achieving victory without 
bloodshed have frequently  been used to increase enemy casua lties. Although the 
gases themselves  are  not fata l, they are  often  employed in tac tica l situations 
when the enemy is concealed from convent ional weapons. Chemicals are  then 
used to drive the enemy from his hiding place so that  he can easily be fired upon.

The inhumane deployment of these weapons during battlefield situations may 
not be more inhumane than the use of comparable conventiona l weapons. How
ever, chemical and biological weapons can continue to be inhumane long aft er 
the bat tle is ended. The area may remain conta mina ted for days, years, perhaps 
centuries. No conventional weapon is likely to cause this much prolonged suffer
ing. Weapons aimed at plan t or animal life may cause serious ecological imbal
ance, break na tur al food chains  and dis rup t environmental stabi lity. Biological 
agents  could cause damage of this magnitude  in wide-ranging areas . It  is con
ceivable that  ent ire species, perhaps even man, would move toward extinc tion 
af ter  a large  atta ck.

Theoreticians have not realized the ir visions of wars without death.  As now 
employed, chemical and biological weapons are  usua lly used to kill the enemy 
directly or indirec tly. At times the ir use kills scores  of non-combatants, 

ft. Effec tive weapons
The most persuasive argument for milita ry tac ticians  is that  CBW is an effec

tive weapons system. It  does things bette r, quicker, cheaper or safer than alt er
nativ e weapons. The crucial element in evaluatin g these claims is the definition 
of an effective weapon. Most chemical and biological agents can be successful 
in fulfilling a mission. But the  additional damage they cause may make them 
ineffective weapons in an overall analys is, since an effective w eapon should seek 
to maximize the chances of ultimate victory while minimizing the wa r’s de
structiveness.

There is no question that  biological agents can be t erribly efficient in destroy
ing plant and animal life. Yet starva tion may not be an effective addit ion to 
mil itary tactic s, since the armed forces would be the las t to suffer from short
age. In some situatio ns they might never suffer if they main taine d supply lines 
with  non-combatant a llies.

But the more significant  disadvantage to biological agents  is the ir uncontroll - 
ability . The disease  may retu rn to destroy the attacker’s food supplies. They 
may also spread  to neighboring t err itor ies.  Since m ilita ry men, like most people, 
prefer to keep the number of enemies to a minimum, uncontro lled blight  could 
be a severe setback. Neutral natio ns which helplessly  witness the ir plant or 
animal life die might feel strong public pres sure  to avenge the attack as quickly 
as possible.

When human diseases are meted out to an enemy, the  disad vantages  are  
similar  but more pronounced. Even a hypo thetical army  that  could secretly in- 
nocula te its troops and stockpile a biological agen t could not consider the agen t 
an effective weapon. The disease could easily  spread beyond the war  zone and 
the  pressures for reta liat ion  by neu tral  natio ns would again be tremendous. 
The ini tial  successes achieved by using the  agen ts could be nullified when war  
was declared by the enraged nation accidently infected by the attacker. In ad
dition. the atta cking troops might be afflicted by the same disease when a mutant 
which proves immune to previous vaccines return s to plague them. Both of 
these possibil ities make ultim ate victory less likely. Either  one makes a biologi
cal agent an  ineffective mil itary weapon.

The positive disadvantages  of biological strikes  must be considered in con
junct ion with the ir inhe rent  unpredic tabil ity. As demonstra ted previously, less 
than perfect weathe r conditions can quickly kill bacteria before they infec t the 
enemy. A weapon which works only occasionally is probably worse than no wea
pon at  all, since plans  which assume effective resu lts from its use may leave 
troops helpless if the  weapon fai ls.

Chemical defo liants are  effective in killing crops. The question is how effective 
crop atta cks  a re in defea ting an enemy. Defol iants  which seek to clea r the  coun-
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trys ide of enemy camouflage are  eventually successfu l in denuding the area . Yet 
the re is a real question about the mil itary consequences of these sprayings. It 
takes severa l days for the chemicals to take effect. Afte r they have, the re is 
usua lly renewed growth in the area within a week. During this shor t period of 
defolia tion, the enemy can avoid barren are as and move only through jungle 
th at  h as not been affected. Persistent use can prolong the defoliation effects and 
perhaps even kill trees in the vicinity. Yet a mil itar ily effective program would 
have to blanket a wide area while continuing to concede rela tively concealed 
movement at  night . When the advanta ges of this  program are  weighed aga inst  
the  significant disadvantages  resulting  to the soil, foliage and wildli fe of the 
region, the effectiveness of the weapons is doubtful. Victory is not significantly 
enhanced while damage  to the war zone is certainly intensified.

Defo liants have also been used to deny roadside cover to enemy ambushers. 
Bu t it should be realized that  clear  roadbeds often merely widen the fire zone, 

♦ thereby increasing the  exposure of one’s own troops as they seek shel ter from
attack.

Chemical agen ts aimed at  enemy troops have vary ing degrees of effectiveness. 
Harass ing  agents can be effective if the enemy is not equipped with masks. 
Usually these agents are  used to force the enemy out of hiding into clear  fields 
of fire or to prevent enemy pur sui t or ambush when friendly  troops a re moving.

Leth al agents, par ticu lar ly nerve gases, can be extrem ely efficient killers . 
Attem pts have been made to develop w arning and decontamin ating  devices to use 
in conjunction with  masks as defenses aga inst nerve gas. Yet present systems 
are  costly, cumbersome and only par tia lly  effective. Observers  estim ate tha t 
troops fully equipped with protec tive devices would still  suffer 30% casualties 
before they could rea ct to a  surprise at tack.

c. High intensity, nonescalatory weapons
1. Completely limited war.—The final and most crucial argument advanced in 

favor of the  use of chemical and biological weapons is that  they allow’ a high 
intensity response which does not esca late the conflict. Where the U.S. is in
volved in a limited war and has  decided it will not reso rt to all-out  war for 
victory, this  justi ficat ion is of prime importance. If this  argument fails , the 
othe r two rationa les offered for the ir use become moot. The danger resu lting  
from escala tion fa r outweighs the benefits which allegedly humane or efficient 
weapons offer.

When limited  war is init iate d because all-out war is not justified by the stakes 
of the conflict, all reasonable precautions must be exercised to insu re that  the 
war will remain limited. As we indicated earl ier, the normal way of telling an 
opponent that  th e w ar will not be escalated is establis hing  arbitr ary geographical 
and mil itary boundaries for the  conflict. Chemical and biological weapons prob
ably tran sgress  both bounds.

Lethal biological weapons, if successful, can kill as effectively as nuclear 
« warheads. Thus  the  a rtific ial res tra int s on the level of violence which are esta b

lished in a truly limited war w’ould be grea tly exceeded. The shi ft to nuclear 
wa r would be a small one. It  would be made because nucle ar weapons w ere more 
reliable, not because they were necessarily more destructive.

In addit ion, the  arbitr ary geographical limi ts set might be uninten tionally vio- 
g lated  by any biological weapon. Sanctuaries relied upon by one side and honored

by the other could well be infected by the attacking biologies. Moreover, the 
agents could spread to neighboring countries. This  is an extrem ely frigh tenin g 
prospect for conflicts on the  Sino-Soviet periphery, such as those in Korea or 
Vietnam. An uncontro lled epidemic might quickly engage an otherw ise unin
volved superpower in all-out war.

Lethal chemical weapons probably  a lso pose an unacceptable risk of escalation  
by exceeding artif icia l rest rict ions  on the type of weapon used, since successful 
nerve gas attack s might  kill as many enemy troops as a nuclear blast.

Thus, both biological weapons and leth al chemicals could break  delica te ba r
rie rs which are  relied upon to distinguish  l imited  w ar from all-out war. But even



chemical agents which are  not designed to kill the enemy may be dangerously 
esca lator y and thu s undesirable. This dan ger  is a consequence of the  psycho
logical overtones associated with CBW. As we indica ted at the beginning of this 
study, the term “chemical and biological wa rfa re” masks a wide vari ety of 
weapons included in it. Since the  ent ire catego ry is normal ly eliminated from 
combat situat ions,  with  the exception of low level chemical agents which harra ss 
or defoliate, using one of the more unusual  forms of CBW immediately makes 
the use of a ll CBW weapons more likely.

The artif icial  psychological bar rie r between conventional and chemical- 
biological-nuclear wa rfa re is an uncann y one. Reliance  on it to distin guish 
limite d from all-out  war is wise. Brea king it in selected instances may mean 
breaking it altogether.  Once gases and diseases are  used on the battlefield, dis
tinctions between types of gasses  and diseases may seem academic.

The Vietnam experien ce has been deceptively for tun ate . Esca lation might well 
have occurred  had th e N orth possessed the w eaponry or the Russi ans and Chinese 
the  motivation to inten sify the conflict. Ini tia l world reacti ons to American tac
tics did not distin guish  between types of gases. Dist incti ons were pains takin gly 
clung to by the U.S., even though Hanoi lacked a chemical arse nal to force escala
tion with. If  they had, the wa r might have lurch ed precip itously  forw ard towa rd 
a full-scale  holocaust when the first tea r gas caniste r was introdu ced on the 
battlefield. The safest  course is to observe the barriers  with out exception. For 
once the  establ ished barri ers  a re broken, it may be too difficult or too la te to ere ct 
new ones.

ii. Ini tia lly  limited conflicts.—In those war s where the  U.S. decides the  stakes  
are  high enough to wa rra nt  all-out war, weapons which are  esca lator y may have 
a place in our mil itar y plans. But inclusion of CBW in those plans  d epends upon 
how esca lator y these  weapons are when compared with othe rs already in our 
arsen al. If  they  are at least equally likely to lead to all-out war, ther e seems to 
be no j ustif icati on for using them when othe r weapons can produce similar mili
tar y resul ts.

A decision to run  the risk  of tota l wa r by first engaging in a limite d wa r does 
not necessarily mean th at  we will follow a course inevitably culminating  in tota l 
war. There would be litt le reason to ale rt the opposition if all-out war  were 
cer tain  to res ult  from a local encounter. We will ent er a limited conflict when 
the  stakes jus tify  tota l war  only when the re is a signif icant chance  of decid
ing th e issue wit hou t res ortin g to  tota l war.

Pu t ano ther  way, we fight limite d war s with  an unde rstan ding  that  the ob
jectiv e is worth a risk  of tota l war. Th at  risk may be relati vely high or rel a
tively low. Once it is gauged, our stra teg y must be tailored accordingly. If we 
are  willing  to run  a 70 percent chance of total  war, then all mili tary  responses 
which make tota l war more tha n 70 p ercen t likely are  to be avoided. All weapons 
which do not make tota l wa r 70 percent likely can be- used, even though they 
might be c hara cterized as “escalator y.” Given this theo retic al framework, chemi
cal and biological weapons could be justif ied in a limite d war  over high stake s 
if they were less esca lator y tha n oth er systems with  similar mili tary  
capabilities.

It  should be understood th at  t he crit eria for assigning an escala tion coefficient 
to weapons is not the ir mil itary effectiveness, but the ir psychological impact on 
the opposition. Because of the long tr adi tion of abstine nce from lethal chemicals, 
biological agents and nuclear devices in limite d wars, all three weapons are  
likely to have a similar  psychological impact on the  enemy and therefor e be 
equally  escala tory.

Since we have been capable  of fighting limite d war s in the pas t with out rely
ing on anything more than conventional forces, a decision to use lethal chemical, 
biological or nuclear weaponry is an implic it admission that  purely  conven
tional stra tegy  is incapable of achieving victory. It  is a signal to the enemy 
th at  this  realizatio n was accepted and a recours e to new, escal atory  weapons 
was chosen inste ad of surr end er. The use of any of these  weapons is a proc-
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lamat ion th at  defeat will not be accepted  without  reso rting to gre at mil itary 
strength. With  this  warning , an enemy is just  as likely to ini tia te an all-out war 
regardless  of the partic ula r weapon chosen to rup ture the tradit ion  of 
abstinence.

The possibili ty of escalation  resu lts from the breaking of trad ition, not from 
the mil itary mission these weapons are  assigned. The ir employment indicates 
that  convenional wa rfa re canno t do the  job and defe at is unacceptable. Thus 
it is unlikely th at  leth al chemical or biological agents could be considered less 
escalatory than tac tica l nuclear weapons.

Consequently it  seems tha t, in both the case of limited war which must stay  
limited  and the  case of limited war which runs the  risk  of tota l escalation, 
chemical and biological kille rs cannot be considered valuable for the ir non- 
esca latory characterist ics.
3. Arms Control

To complete a stra tegy  of finite deterrence, efforts must be cons tantly made 
to control the quantity and destructiveness of weapons. War is best dete rred  
when neith er side has  sufficient hardware  to fight one. It  is best limited when 
the types of arms availab le a re limited.

Lethal chemical and biological weapons impede both goals of arms control ; 
thus there are  two important reasons fo r seeking to control the development  and 
prol iferation of CBW.

According to publicized reports, both the  U.S. and the Soviet Union have 
large  stockpiles of these weapons. Arms control  is therefore necessary to 
limi t the qua nti ty of arms available. The ini tia l decision to stockpile has  been 
made. Now the laborious process of disarming faces us.

We have indicated earl ier  tha t chemical and biological weapons are  extremely 
destructive.  The leth al agents kill large population masses when successfully 
employed. The non-lethal agents are  also highly  dest ruct ive and may lead to 
swift escalation when used.

The disarmament issues associated with  chemical and biological weapons are  
in many ways unique. Since chemical and biological weapons have been developed 
as substitu tes for  other systems, disa rmament can be pursued withou t signifi
cantly decreasing our security in the process.

a. Voluntary
Because it is doubtful that  decreas ing our CBW stockpi les would yield sig

nificant mil itary danger,  volu ntary disa rmament remains  a possibili ty. It  might  
significan tly decrease inte rna tional  fea rs over the weapons even .if no other 
power followed our lead. But there are  stron g reasons to believe that  others 
would quickly join  in a sincere move toward eliminating leth al chemical and 
biological weapons from the internatio nal  scene. To some extent  we have 
justified our stockpiles on the  grounds that  the Soviets have similar  arsenals. 
Cert ainly nei ther side can be comfortable when an uncerta in balance  of ter ror  
exis ts in stead  of a ca lculated equilibrium or deterrence.

The Soviets have  repeatedly called for accords  on CBW, as have Germany 
and one of the  leade rs in biological testing—Great  Britain. Thus, both sides 
may be anxious to be rid of the ir systems if only the  other side begins the 
process. If  it is correct  to assume th at  U.S. mil itary security would not be 
impaired by the elimination  of CBW stockpiles, a viable proposal might be t ha t 
the U.S. take  the in iti at ive; if others then followed our lead, world stab ility  
could very well be enhanced.

Volun tary disa rmamnt  in the field of chemical and biological weapons has  
much to commend it. Mili tary strength could be maintained and similar  dis
armament might begin in oth er countries. Regardless of the consequences in 
the res t of the world, the  U.S. could claim unchallenged leadership in the quest 
for arms control and  ga in immeasurable world supp ort in her  efforts.
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6. Negoti ated
In a fram ework o f ne gotiate d arm s red uction s, chemical and biological w eapons 

also offer dist inct  possibili ties. If  it assumed that  both sides trul y fea r thei r 
act ual  use in conflict, a s public sentiment  in  both c amps indica tes, then both sides 
would be eager to elimi nate them from the ir adv ersary ’s arsenal. Because the 
weapons are  not essen tial to the  secu rity of eith er par ty, then both can offer 
maj or concessions with out  fear ing mil itar y inse curi ty as a resu lt. Thus, suggest
ing accords  on chemical and biological weapons at  the beginning of arms  talk s 
could tes t the since rity of the othe r par ties in achieving significant arms lim ita
tions. It  could also develop pro cedures which could be d uplica ted in other  phases »
of t he proposed agreeme nt.

i. Secrecy and inspectio n.— One imp orta nt are a of disagreement  which could 
be resolved in a CBW pact  is the join t issue of secrecy  and adv ersa ry inspection.
Chemical agent s could easily  be developed from compounds used for many indus- _
tri al purposes. Biological agen ts could be produced in a converted brewery,  fa r *
from the view of an adv ersa ry denied tre aty  inspection rights. Secret resear ch
could also nulli fy the effect of the  agree ment by developing new agent s not 
covered by p revious  t alks.  While this  m ay not shi ft the mil itar y balance, it would 
demean the prest ige of the tre aty  if both par ties realized th at  circumvention was 
rela tivel y simple. To avoid circumve ntion of the agreem ent, on-site inspection 
proced ures and fluid scientific excha nges m ust be demanded.

Exp erts  have developed inspection pat ter ns which they feel can insur e a suffi
cient proba bility  of d etection  to make tre aty  violatio n atte mpt s una ttra ctiv e. But 
because of the gener al lack of inte rest  in arms  control agree ments  over CBW, 
there have been no serious efforts to advan ce these systems in a form al agree 
ment. If inspection systems are  agreed to for chemical and biological weapons, 
the ir incorporati on into nucle ar treatie s should be much eas ier.

Elim inati ng the secrecy which has previou sly surro unde d CBW resea rch and 
deployment is both necess ary for a successfu l arm s limi tatio n agreem ent and 
wise as a measu re designed to elimina te irrati on al fear s assoc iated  with  CBW 
in general . Because no one is q uite sure  of the extent of o ur CBW a rsen al, whis
pered tale s of a “doomsday bug” canno t be dismissed out of hand. Fe ar is gen
era ted  both at  home and abro ad because of wh at might  be stored in secre t ga rri 
sons, no t w hat is ac tuall y st ockpiled there .

A second proposa l could be the init iati on of arm s talk s to consider CBW. If 
such advance s are  spurned, we might then  advoc ate elimi natin g our stockpiles 
with wide public knowledge. Also to be considered as possible steps should be the 
de-classification of fut ure  resear ch in the field. We ga in nothing  by hiding info r
matio n about a weapons system th at  seems to be un tru stw or th y; yet we risk 
much by encourag ing our opponents to believe the wors t about such a weapons 
system.

ii. Nucle ar accords.— If  nuclear agree ment s are  seriously  contemp lated, as we 
hope they are, then CBW accords are  essen tial. Otherwise  the existence  of 
deva stat ing chemical and biological reserves would subve rt any nucle ar agree- 
ment by continuing an arms  race with  CBW even though  the nucle ar surge had 
been halte d. An agreem ent on nuclear weapons should be a signal th at  mass 
death is being made less likely, not th at  different weapons have been chosen to 
annihil ate hum anity .

I I I .  th e r isk s  ’
Inco rpora tion of chemical and biological agen ts into our overall  mili tary  

stra tegy , it seems, would involve more tha n an unnece ssary waste of fund s for 
a marg inal additi on to our mili tary  might. Continuing secre t researc h with  these 
agent s and augme nting stockpiles of those weapons which have reached the 
product ion stage would probably involve enormous risks  for our own securi ty 
and fut ure  worl d stab ility .
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a . Of Use
It  is frighten ing to realize th at  the dangers of using CBW a re perceived most 

not by the  uninformed but by those most knowledgeable in the field. Prize-win
ning biologists imagine with  horror the ultimate consequences of a large bio
logical attack. Chemists who have  worked toward weapons development realize 
that  even non-le thal agents can become kille rs if the  wrong dosage is involved.

Our evalu ation  of the mili tary  m erits of the various weapons points repeatedly 
to the following possible dis advanta ges: Plo tting sta rva tion in a world which 

, is already wrestling with  the spiraling problems of population and hunger is
short-sighted. Tamp ering  with na tur e’s delica te balance  is imprudent when the 
dangers a ssocia ted with  a volatile environment are incalculable. Ini tia ting world
wide epidemics is indeed “medicine in reverse” and adds  a dimension of h orror 
and primit ivism  to modern wa rfa re which is understa ndab ly decried by many, 

f It  is  imp ortant to apprecia te the inte rna tional  repercussions  of us ing chemical
weapons in Vietnam. By making them respec table af ter an almost complete 
internatio nal  avoidance of them since World War I, the  U.S. ha s made all chemi
cal weapons more a ttractiv e in any fut ure  war . Once the barri er  between conven
tion al and chemical weapons is broken, it is difficult if not impossible to erect 
new ones which distinguish between catego ries of chemical weapons.

There  are several  reasons why chemical wa rfa re would be a ttractiv e to many 
natio ns once in ternat ional prohibitions aga ins t the ir use could be easily  ignored. 
They are  rela tively easy to develop and comparative ly inexpens ive if a nation 
feels a need for a mass kil ler to improve its  security . The U.S. has alrea dy made 
scores of countries aware of the pote ntia l advantages that  chemicals offer by 
tra ining foreign mil itary officers in the use of these weapons.

The recent Nuclear Non-Proliferation  Tre aty  has made these weapons even 
more attr act ive . Denied access to nuclear weapons, countries  which stil l feel 
a need to exercise independent init iati ves  with  stra teg ic weapons tur n quite  
na turally to CBW. While previous intern ational accords may have dete rred  
them from actually using such weapons, our policies in Vietnam have  made 
CBW a lit tle  more respec table and may have made CBW prol iferation a real 
danger.

As with  nuclear  weapons, the  U.S. loses a measure of security when many 
smalle r countries possess a capacity for CBW. Chemical and biological weapons 
are  equalizers in bat tle which mute the adv anta ge the  U.S. mainta ins in indus
trial strength and conventional mil itar y firepower. It  would certainly be bet ter 
to forego the  margina l benefits which CBW provides if such abstinence made 
prol iferation less likely. If  weak opponents can respond with  CBW, we would 
not only lose the advantage we had sought by us ing such weapons, but  we would 
also face the neu tral izat ion of our conventional firepower advan tage.

B. Of Stockpiles
The dangers of actual  use obviously become greate r as our stockpiles  mount. 

Moreover, previous experience indicates th at  an impressive arsenal makes 
battlefield use quite likely. A long abstinence from all chemical and biological 
weapons was foresaken in Vietnam af ter a previous decision to resea rch and 

t  develop the weapons had been made. Dur ing the conflict, only the decision to
employ the gas was necessary. There have  been repo rts that  biological weapons 
were not used during the Cuban missile cris is because they were not available. 
Other sources indicate that  biological strikes  have been proposed during the 
cur ren t conflict but  pres sures to use them were successfu lly resisted.

It  is reasonable  to assume th at  as our capacities in the field of CBW grow, 
opportuni ties for using  them will seem more numerous. One assent would set a 
perilous precedent. Reliance on the  abstinence of the past does not insure con
tinued avoidance  if the weapons are  cons tantly avail able  when mil itar y plans  
are  formu lated . It  is likely th at  only elimination of the weapons can insure 
avoidance of them and the ir in herent  dangers.



C. Of Secret Possession

Yet, even before they are  actu ally  incorpora ted into normal  combat opera
tions, we run significant  risks by test ing and producing chemical and biological 
weapons. Presum ably, chemical and biological agents significantly increas e 
inte rna tion al ins tability  and tension  because rati ona l calculations  are  very 
difficult. As with any weapons system, possession indic ates the possibility of use. 
Thus, althou gh we cons tantly profess peaceful policies and argue  th at  CBW 
resea rch is defense-o riented and stockpiling is for det erre nt purposes, our 
adversaries rema in unconvinced. They are  frigh tened by our arsen al. Thei r 
fea rs may well lead to unstable  relat ions  between our natio n and others.

Because of the possibi lity of covert biological atta cks , these fea rs can con
ceive a  crisis  from an accident. If  any coun try were to suffer a sudden epidemic 
of an unus ual or unknown disease it might  immedia tely assume th at  a tra di 
tional enemy had attacked it with biological weapons. Assurances to the  con
tra ry  might prove futile . A wa r might begin b ecause of a freak fever or a labora
tory  mishap. Adequate control  of biological weapons could very well reduce 
the likel ihood of such a  scenario.

If detection devices were developed an d installed, they could increa se tensions  
as well. A false  alarm  could creat e diplomatic chaos as accusing  fingers were 
pointed at  dozens of poten tial attack ers  before the  tru e origins  of the alarm  
were discovered. By main taini ng a large, secret  arsen al, the U.S. runs the  great 
risk  of being a prime suspect if a CBW atta ck were alleged for any reason. 
Denying such a charge  would be extrem ely difficult and shif ting  the blame to 
another  nation  may be politically impossible.

Not only are  enemy intentions  difficult to calcu late when chemical and bio
logical agents must be considered, but  the capa bilit ies of the enemy are  also 
uncertain . As a possible victim of such an atta ck,  a natio n must calculate  its 
position under the  assump tion th at  the weapons will be highly effective. Yet as 
a possible attacker, each natio n must play  it safe by assuming th at  these agents  
will be largely ineffective. The la tte r set of assum ptions  will usual ly persuade 
a natio n not to atta ck, but the  form er hypothesis may make a count ry overly 
fea rfu l of atta ck. While one par ty is developing a peaceful line of diplomacy 
because it assumes  it does not have the capab ility to use CBW. its opponent is 
constantly  on guar d aga inst  a CBW att ack  because it is possible and it must 
be assumed successful. Neith er par ty benefits from this  two-edged sword. Stable 
relat ions  are subver ted because of the unstable  calcu lations which must  accom
pany all adversa ry situ atio ns involving CBW.

It  is these risk s which must be weighed aga inst the alleged benefits of CBW. 
Because such questions concerning the  disad vantages  of CBW exist,  there is 
clear  cause to consider the  elimination of chemical and biological weapons from 
our present arsena l.

When considering the desirability  of crop destr uctio n or defoliat ion, the inde
term inat e damage  th at  may be done to the  balanc e of natur e in pur sui t of mili
tar y gain should not be forgotten. The marg inal safe ty whinh biological weapons 
add to our det errent  ought to be coupled with  the misery which an uncheckable  
epidemic could promote. Although the suggestion th at  the weapons be abandoned 
mie'ht seem too extensive. The uneasy diplomatic and political  situation  which in
evitably hau nts  the natio n if it ret ain s them might  wa rra nt such thought.

As with  any prio rity  decision, seriou s consid eration  ought to be given to the 
altern ativ e resource  demands which the natio n consta ntly makes. The scientific 
talent devoted to perfec ting viru lent disease strain s may be more urgently  
needed in the quest for medical break throughs . The fund s require d for testing 
and producing delivery systems might be bet ter spent allevi ating  the many do
mestic problems now facing the country. A decision on mil itary  affa irs must be 
made within the context of competing peacetim e demands. Thus the balanc e be
tween costs and benefits, advantages and disad vantages  must be struck aft er
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weighing both mil itary and non-military  facto rs. In the  case of CBW, espe
cially leth al variet ies, the balance  seems heavily  weighted aga inst the weapons.

rv . CONCLUSION

One of the  possible results  of eliminating our silen t arsena l might  be the  
avoidance of the dange rs of escala tion presently believed associated with  CBW. 
If  such a policy were adopted, the risk s of stockpiling and the horrors  associ
ated  with  using these  weapons could be avoided.

a Consideration of applying the brakes in our headlong rush toward developing
chemical and biological k illers should be a ma tte r of the greatest urgency. These 
weapons seem ill-suited to today’s mil itar y strategies. At best, they might  be 
characte rized  as unacceptable  sub stitutes for weapons already in use. The ir

_ abandonment could provide a g rea ter  a tmosphere of ra tional ity  in mil itary calcu-
’ lations and a more secure sta te of mind for modern day man by removing one

horr ifying th reat  to his existence.
TA BL E 1.—GEN ERAL CH AR AC TE RI ST ICS OF LE TH AL  CH EM ICA L AGENTS

Type Mechanism Tim e for onset of effects Examples

Nerve agent G___ . . .  Interferes with trans - 
mission of nerve 
impulses.

Very rapid by inhalation (a  few seco nd s). . Tabun,  Sari n,  Soman.

Nerve agent V . . . . .............. do........................ ....... . Very rapid by inhalation (a  few seconds); 
relativel y rapid through skin  (a  few 
minutes to a few hours).

VX.

Bliste r agent____ . . .  Cell po iso n___________ . Blisterin g delayed hours to days ; eye 
effects more rapid.

Sul fur  musta rd; nitrogen 
mustard.

Choking agen t___. . .  Damages lun gs ................ . Immediate to more than 3 hours____ ____ Phosgene.
Blood a gent......... . . .  Interferes with all  

respiration.
Rapid (a  few seconds or m in u te s). .. .......... Hydrogen cyanide.

To xin. ................... . . .  Neuromuscular par aly sis. Varia ble (hou rs or d ays)................................. Botulinum  toxin.

Sourc e: U.N. report.
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P rotocol P ro hibit ing th e U se in  W ar of A sphy xiat ing, P oisonous 
or Oth er  Gases, and of ,« B acteriological Methods  of W arfar e,Geneva, J un e 17, 1*025

The undersigned plen ipotentia ries,  in the  name of the ir respective Govern- *men ts:
Whereas the use in wa r of asphyxia ting, poisonous or othe r gases, and of all analogous l iquids, materials or devices, has been ju stly condemned by the general opinion of the civilized world ; and tWhereas the prohibition of such use has been declared in Tre atie s to which the m ajor ity of Powers of the world are P ar ti es ; and
To the  end th at  this prohibition shall  be universa lly accepted as  a pa rt  of Int ern ationa l Law, binding alike  the conscience and the prac tice of nations ;De cla re:

That the High Con tract ing Par ties, so f ar  as they are  not alre ady  Parties to Tre atie s proh ibiting such use, accept this prohibi tion, agree to extend  this prohibition  to the  use of bacte riological methods of wa rfa re and agree to be bound as between themselves according  to  the terms of th is decla ration.The High Contract ing Parties will exe rt every effor t to induce other States to accede to the present Protocol. Such accession will be notified to the Government of the French Republic, and b.’ the la tte r to all signatory and acceding Powers, and will take  effect on the date of the notification by the Government  of the French Republic.
The present Protocol, of which the  French and English  tex ts are  both authentic, shall  be ratified as soon as possible. It  shal l bear to-day’s date.The ratif icat ions  of the present Protocol shal l be addressed to the Government of the French Republic, which will at  once notify the deposit of such ratif ication to each of the s ignatory and acceding  Powers.The inst rum ents  of ratif ication of and accession to the present Protocol will remain deposited  in the archives of the Government of the French Republic.The prese nt Protocol will come into force for each signatory  Power  as from the  da te of deposit  of its ratific ation , and, from that  moment, each Power will be bound as rega rds other Powers  which have alre ady  deposited the ir ratification.In witness whereof the Plen ipotent iaries have signed the present Protocol.Done at  Geneva in single copy, thi s seven teenth day of June , One Thousand Nine Hun dred  and Twenty-Five.
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S ta te s P arti es  to  t h e  P rotocol fo r t h e  P r o h ib it io n  of  t h e  U se  in  
W ar  of  A s p h y x ia t in g , P ois onous or O t h e r  G ases  and  of  B ac
te ri ol ogi ca l M et ho ds  of  W arfa re, D one  at  G en ev a  J u n e  17 , 19 25

* States  which hav e depo sited instr um en ts of rat ific ation , accession , or continue
to be bound as  the re su lt of s ucce ssion  a gre em ents conc luded by them or  by rea son  
of not ific atio ns given by the m to the Secre tary-G enera l of the  Un ited  N at io ns :

Argenti na—May 12, 1969 
’  Aus tra lia —Ja n.  22,1930 1 a b

Aus tri a—May 9 ,192 81 * ”
Ba hama s 1 8  b 2 
Bar ba do s1 a b 2 
Belguim—Dec. 4,19 28 1 a b 
Bot sw an a1 ” b 2 
Braz il—Aug. 28,1970 
Bu lgar ia—Mar.  7,1934 1 * b 
B urm a1 ” b 2

Ca nada—May 6,19 30 1 a b

Ce ntr al Af ric an  Republic—Ju ly 31,1970
Chile—Ju ly  2 ,193 51 a b

China—Aug. 7,1929
China, Dem. People’s Rep .—Aug. 9,

195 21 a b

Cuba—Jun e 24, 1966
Cyp rus—Dec. 12,1966
Czechoslovakia—Aug. 16, 19381 b

Denm ark —May 5,1930
Domin ican  Republic—Dec. 8,1970
Ecuador—Sept. 16,1970
Eg ypt—Dec. 6 ,1928
Es ton ia—Aug.  28,1 93 11 * b

Ethio pia —Sept. 18,1935
Fiji —Mar. 2 1.1 97 31 a b

Finlan d—J un e 26 .1929
France—May 9, 19 26 1 a b 3

Gamb ia, The—Nov. 16,1966
Germ any, Fe de ra l Republic—Apr il 25,

A 1929
Gh ana —May 3,1967 
Greece—'May 30,1931 
Guyan a 1 a b 2 
Holy See— Oct. 18,1966 

( Hun ga ry—Oct. 11.1952
Ice lan d—Nov. 2.1967 
In dia—April  9 ,193 01 a b 
Ind onesia—Januar y  26,1971 
Ir an —Ju ly  4,1929 
Ir aq —Sept.  8 ,193 11 a b 
Ire land —Aug. 18,1930 
Is ra el—Feb.  2 0,1 9691 a b 
Ital y—Apr il 3,1 928 
Ivo ry Coa st—Ju ly  27.1970 
Jamaica —Ju ly  31,1970 
Ja pa n—May 21,1970 
Ken ya—Ju ly  6.1970 
Ku wa it—Dec. 15, 19711 d

La tiv a—J un e 3,1931 
Lebanon—A pri l 17, 1969 
Leso tho—Mar. 15,1972  
Liberia—Ap ril 2,1927 
Libya—Dec. 29 ,19 71 1 b rt 
Lith ua nia—J un e 15, 1933 
Lux emb ourg—Sept. 1, 1936 
Ma dagasca r—Aug. 12, 1967 
Malaw i—Sept. 14, 1970 
Ma laysia—Dec. 10, 1970 
Maldives—Jan . 6, 1967 
Ma lta—Oct. 15, 1970 
Mau rit ius —Ja n.  8, 1971 
Mexico—M ar. 15, 1932 
Monaco—Jan . 6, 1967 
Mongolia—Dec. 6 ,1 96 81 b 
Morocco—Oct.  13, 1970 
Nepal—May 9, 1969 
Ne the rla nd s—Oct. 31 ,193 01 c 4 
New Z ealand —Ja n.  2 2,19 30 1 a b 
Niger—A pril  19, 1967 
Niger ia—Oct. 15 ,19 68 1 * b 
Norwa y—July 27,1932  
Pa ki st an —Ju ne  9, 1960 
Pa na ma—Dec. 4, 1970 
Pa ragu ay —Ja n.  14, 1969 
Ph ilip pin es—May 29, 1973 
Po lan d—Feb. 4, 1929 
Po rtu ga l—J uly 1.19 30 1 a b 
Roma nia —Aug. 2 3,1 9291 a b 
Rw anda—Ju ne  25, 1964 
Saudi  Ar ab ia—Ja n.  27, 1971 
Si er ra  Leone—Mar . 20, 1967 
Si ng ap ore1 a b 2

South  Afric a—Jan . 3 0,19 30 1 a b

Spa in—Aug. 22 ,19 29 1 ” b

Sri La nk a—J an . 20, 1954
Sw az ila nd 1 a b 2

Sweden—A pri l 25, 1930
Sw itzerl and—J uly 12, 1932
Sy ria n Arab Republi c—Dec. 17 ,19 68 1 *'
Ta nz an ia—Apri l 22, 1963
Th ai land —Ju ne  6, 1931
Togo—Apri l 5, 1971
Tonga—Ju ly  28, 1971
Tr in idad  and  Tobago—Nov. 30, 1970
Tu nisia —Ju ly  12,1967
Tu rke y—Oct.  5, 1929
Uganda—May 24, 1965
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U.S.S.R.—A pril 5,1928 1 * b Yemen ( San’a ) —March 17, 1971
United K ingdom—A pril  9,1 93 01 4  b 5 Yug osla via— Apr il 1 2,1 9291 b

Upp er Vol ta—March  3, 1971 Zam bia 14 b 3

Venezuela—Feb. 8, 1928

1 a b c a w it h  r es er vat io ns to  Pr ot oc ol  a s fol low s :
* Binding  only as  re ga rd s re la tion s w ith o th er  p ar ti es .
b  To cease to  be bi nd ing in  re ga rd  to  an y ene my  S ta te s wh ose  ar med  fo rces  or  al lie s 

do not o bserve  p rovi sio ns .
e T o cease to  be bi nd ing as  re ga rd s use of  chem ica l ag en ts  w ith re sp ec t to  an y ene my 

S ta te  wh ose a rm ed  fo rces  o r al lies  do  no t ob ser ve  pr ov isi on s.
d D oes no t co nst itu te  r ec og ni tio n of  o r inv olve  t re a ty  re la tions w ith Is ra el .2 By v ir tu e of ag re em en t w ith fo rm er  par en t S ta te  or  no ti fica tio n to th e Se cretary-  

Gen eral  of  th e Uni te d N at io ns  of  successio n to  tr ea ty  ri gh ts  an d ob lig at ions  upon  
ind ependence.

3 A pp lic ab le  to al l Fre nc h te rr itori es .
4 A pp lic ab le to  Sur in am  a nd  Cu racao.
8 I t  does no t bin d In d ia  o r an y B ri ti sh  Do minio n which  is  a se par a te  me mb er of th e 

Le ague  o f  N at io ns  an d does no t se par at el y sig n or ad he re  to  th e Pr otoc ol . I t  is  ap pl icab le  
to al l colonies .

<)

>



R eservations of P artie s to t h e  G ene va  P rotocol of 19 25

A ust ra li a

Subjec t to the reservatio ns:  That the said protocol shall  be binding on His 
Majesty only with  respec t to the Powers and States which have signed and 
ratified it  or which have acceded to it, and that  the  said protocol shall  cease to 
be binding on His Majesty with  respect to any enemy Power the armed forces 
of which or the armed forces allied with which fail  to respect  this protocol.

B el gi um

1. The said  protocol shall bind the Belgian  Government only with respect  to 
the States which have signed and ratified it or which have acceded to i t ;

2. The said  protocol shall autom atica lly cease to be binding on the Belgian 
Government  with respect to any enemy Sta te whose armed  forces or whose 
allies fail to respect the interdictions which form the subject of this  protocol.

B r it is h  E m pi re

1. The said protocol shall be binding on His Bri tann ic Majesty only with 
respect  to the  Powers and States which have signed and ratif ied it or which 
have acceded to  it permanently ;

2. The said protocol shal l cease to be binding on His Bri tannic  Majesty with 
respect  to any enemy Power the armed  forces of which or the armed forces 
allied with  which fai l to respect  the inte rdic tions which form the subject of this  
protocol.

B ul ga ria

1. The said protocol shall  be binding on the Bulgarian Government only with 
respect to the  States which have signed and ratified it or which have acceded 
to i t ;

2. The said protocol shall autom atica lly cease to be binding on the Bulgarian 
Government with respect  to any enemy Sta te whose armed forces or whose all ies 
fail  to respect  the interdictions which form the subjec t of this  protocol.

Can ad a

1. The said protocol shall be binding on His Bri tann ic Majesty only with 
respec t to the States which have signed and ratified it  or which have acceded to 
it permanently .

2. The said protocol shall cease to be binding on His Bri tann ic Majesty  with 
respect to any enemy State whose armed forces or whose allies de jure  or dc 
facto  fa il to respect  th e interdictions which form the subjec t of this protocol.

C h il e

1. The said protocol shall be binding on the  Chilean Government only with 
respect to the  States which have signed and ratified it or which have acceded to 
it perm ane ntly;

2. The said protocol shall autom atica lly cease to be binding on the Chilean 
Government with respect  to any enemy Sta te whose armed  forces or whose al lies 
fail to respect  the inte rdic tions which form the subjec t of this  protocol.

Ch in a , P eo pl e’s R ep ubl ic  of

The People’s Republic of China has bound itse lf to apply the protocol “sub
ject to rec iprocity  on the part of al l other cont ract ing and acceding Powers.” 
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Czechoslovakia

The Czechoslovak Republic will cease ipso facto  to be bound by this  protocol 
with respect to any Sta te whose armed forces or the armed forces of whose 
allies  fail to respect the  interdictions prescribed in this  protocol.

E stonia

1. The said Protocol is only binding on the  Esto nian  Government as regards 
States which have signed or ra tified i t or which may accede to it.

2. The said Protocol shall ipso facto cease to be binding on the Eston ian Gov
ernment in r egard to any enemy State whose armed forces ot  whose allies fail  to 
respect the prohibit ions la id down in th e Protocol.

F rance

1. The said protocol shall be binding on the  Government of the  French Republic 
only w ith respect to the States which have  signed and ratified it  or which have 
acceded to i t ;

2. The said protocol shall automatically  cease to  be binding on the Government 
of the French Republic with respect to any enemy Sta te whose armed forces or* 
whose allies fail to resi>ect the interdictions which form the subject  of this 
protocol.

I ndia

1. The said protocol shall be binding on His Bri tannic  Majesty only with respect 
to the States which have signed and ratif ied it  or which have acceded to it  per
manently ;

2. The said protocol shall cease to be binding on His Bri tann ic Majesty with 
respect to any enemy Power the armed forces of which or the armed forces allied 
with which fai l to respect the in terdictions which form the subjec t of this protocol.

I raq

The Ira qi Government  shal l be bound by the provisions of the protocol only with 
respect  to the  St ates  which have both signed and  rat ified  i t or which have acceded 
to it, and shall not be bound by the protocol with respect to any enemy State 
whose armed forces or whose alli es fai l to respec t the  provisions of the protocol.

I reland

The Government  of the Iri sh Free Sta te intends to assume by this accession 
no obligation save with  respect  to the  States which have signed and ratified the 
said  protocol or which have acceded to it  permanently and, in case the  armed 
forces of an enemy Sta te or of an ally of such State fai l to respect the said proto
col, the Government of the Iris h Free  Sta te shall  cease to be bound by the said 
protocol with  respect to such State.

I srael

The said  protocol shall be b inding on the Sta te of Israel  only with respect  to the 
States which have signed an d ratified i t or which have acceded to it.

The said protocol shall cease ipso facto  to be binding on the  S tate  of Isra el with 
respect  to any enemy Sta te whose armed forces, or the armed forces of whose 
allies, or the regu lar or irregula r forces or the groups or indiv iduals  operating  
from its ter rito ry fail  to respect  the interdic tions which form the subjec t of this  
protocol.

Kuwa it

The accession of th e Sta te of Kuw ait to this Protocol in no way implies recog
nition  of  Israel or establ ishment with that  country of relations governed by this  
Protocol.

In case of violation of the  proh ibition  mentioned in this  Protocol by any one of 
the Par ties , the Sta te of Kuwait shall  not be required to apply the provisions of 
this  Protocol w ith respect to the Pa rty  having committed such viola tion.

Libya

Accession to the Protocol does not imply recognition of or estab lishm ent of 
any relat ions  whatsoever wi th Israel.
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This Protocol shall  be binding upon the Libyan Arab Republic only vis-a-vis 
the Stat es actu ally  bound by it  and shall  cease to be binding upon the  Libyan  
Arab Republic with respect  to States whose forces or allied  arme d forces do 
not respec t the prohibition s which ar e the subje ct of this Protocol.

Mongolian P eople’s R epublic

In case of violation of this prohibition  by any Sta te whatsoever with respect 
to the  Mongolian People's Republic or to its allies, the Mongolian People’s 
Republic shall not consider itse lf bound by the obligatio ns of the Protocol 
with respec t to th at  State.

g Neth erl ands

This  protocol, as rega rds the use in war  of asphyxiat ing, poisonous, or 
othe r gases, and any sim ilar  liquids, material s, or processes, shal l aut omatic al
ly cease to be binding  on the  Royal Government  of the Neth erlan ds with 

T respec t to any enemy Sta te whose arme d forces or whose allies  fail  to respect
the i nter dicti ons which form the subject of this  protocol.

New  Zealand

Subjec t to the res erv ati on s: Th at the said protocol shall be binding 
on His Majesty only with  respect to the Powers and Stat es which have signed 
and ratified it  or which have acceded to it, and that  the  said protocol shall 
cease to be binding on His Majesty  with respect  to any enemy Power the armed 
forces of which or the arme d forces allied  with which fail to respect  this 
protocol.

N iger ia

The protocol shall  be binding  on Niger ia only with respect  to the States 
actu ally bound by it  and shall cease to be binding on Nigeria  with respec t 
to Stat es the forces of which or the arme d forces allie d with  which fail  to 
respec t the inte rdic tion s which form the subj ect of this protocol.

P ortugal

1. The said protocol shall  be binding on the Government of the Portu guese  
Republic only with  respect to the Stat es which have signed and ratifie d it 
or which have acceded to i t ;

2. The said  protocol shall  autom atica lly cease to be binding  on the Govern
ment of the Portu guese Republic with respec t to any enemy Sta te whose 
armed  forces or whose allies  fail to respect  the inte rdic tions which form the 
subje ct of this protocol.

R oman ia

1. The said  protocol shal l be binding on the Royal Government  of Romania
(k only with respect to the Sta tes which have signed and ratified it  or which
v  have acceded to it perma nently  ;

2. The said protocol shall  cease to be binding  on the Royal Government of 
Romania with  respec t to any enemy Sta te whatso ever whose arme d forces or 
whose allies  dc jur e or dc f acto  fai l to respect the inter dict ions which form the

-  subjec t of t his  protocol.
’  Sou th  Africa

Subject  to the res erv ati on s: th at  the said protocol shall  be binding  on His 
Majesty only with  respect to the Powers and Sta tes which have signed and 
ratified it or which have acceded to it, and that  the said protocol shall  cease 
to be binding on His Majesty with respect  to any enemy Power the  armed 
forces of which or the  armed forces allied  with  which fai l to respec t this 
protocol.

Spa in

Declar es th at  it recognizes as auto mat ical ly binding, with out  special conven
tion with respect to any Member or Sta te accepting and observing the same obli
gation, tha t is to say, subje ct to reciproc ity, the Protocol for the  Proh ibition of 
the Use in War  of Asphyxiating. Poisonous, or other Gases, and of Bacter iologi
cal Methods of Warfa re, signed a t Geneva on .Tune 17 ,192 5.



Syria

The accession of the Syrian Arab Republic to this  protocol and its  ratification 
by its Government  shall in no case signify  recognition of Isra el and could not 
lead to es tablishing re lations with  the la tte r concerning the provisions prescribed 
by this  protocol.

U.S.S.R.
1. The said protocol shall be binding on the Government  of the Union of Soviet 

Socialis t Republics only with respect to the States which have signed and ra ti 
fied it or which have acceded to it permanently ;

2. The said protocol shall  cease to be binding on the Government of the Union 
of Soviet Socialist Republics w ith respect to any enemy Sta te whose armed forces 
or whose allies de jure  or dc facto  fail to respec t the  interdictions which form 
the subject of th is protocol.

Yugoslavia

The said protocol shall autom atica lly cease to be binding on the Government 
of the Serbs, Croats, and Slovenes wi th respec t to any enemy State whose armed 
forces or whose al lies fail  to respect  the interdictions which form the subject of this  protocol.



F re nc h T ext  of the  G eneva  P rotocol of 1925  

PROTOCOLS
LES PLlCNIPOTENTIAIRES SOUSSIGN^S, au nom de leurs  Gouvernements 

res pecti fs:
ConsidSrant que l’emploi ft la guerre de gaz asph yxiants,  toxiques ou simi- 

laires, ainsi  que de tous liquides, matures  ou procedes analogues, a ete ft jus te 
tit re  condamne pa r l ’opinion g6n£rale du monde civilise.

Consid£rant que l’interdiction  de cet emploi a ete formulae dans  des tra ite s 
auxquels sont P art ies  plupa rt des Puissances du monde,

Dans le dessein de- fa ire  unive rsellement reco nnaitre  comme incorpor£e  au 
dro it inte rna tional  cette  interdiction, qui s’impose egalement ft la conscience et 
ft la p ratique  des nat ions,
DfeOLARENTZ

Que les Hautes Pa rties  Oontractantes,  en tant  qu’elles ne sont pas deja 
Partie s ft des t r a i l s  prohibant cet emploi, reconnaissent cette interdiction, 
acceptent  d’fttendre cette inte rdic tion  d’emploi aux moyens de gue rre bac- 
tftriojogiques et conviennent de se considerer  comme liftes ent re elles aux 
termes de ce tte declara tion.

Les Hautes Pa rties  Con trac tantes feront tous leurs efforts  pour amener les 
nut res  Etats  ft adherer  au present Protocole. Cette adhesion sera  notifiee au 
Gouvernement de la Republique franqaise et, p ar  celui ci, ft toutes les Puissances  
sig nat aires et adberente s. Elie premdra effet ft dater  du jou r de la notification 
fa ite  par le Gouvernement de la  Republique franqais.

Le p rese nt Protocole,  dont  les  textes fran qais et anglais  f eront foi, sera  ratif ie 
le plus t6t possible. Il por tera  la date de ce jour.

Les rati ficat ions  du present Protocole  sero nt adresses  au Gouvernement de 
la Republique franqaise, qui en notifiera le depot  ft cbacune des Puissances 
signataires ou adh6rentes.

Les inst rum ents  de ratif ication ou d’adhesion  res teront deposes dans les 
archives du Gouvernem ent de la Republique f ranqaise.

Le present Protocole ent rera en vigueur pour  chaque, Puissance signatai re ft 
da ter  du depot de sa ratif ication et, dfts ce moment, cette  Puissance sera liee 
vis-ft-vis des autre s Puissance ayant dejft procede au  depot de leurs r atific ations.



U nited N atio ns R esolution 2603 A (X X IV ) of December 16, 1969 
Resolution 2603 A (XXIV)

Adopted on 16 December 1969 by the General  Assembly, by a vote of 80 to  3 
with 36 ab ste nti ons:
“The General Assembly ,

Considering t ha t chemical and biological methods of warfare have always been 
viewed with  borrow and have been jus tly  condemned by the  inte rnational 
community,

Considering that  these methods of warfare are  inherently reprehensible, be
cause the ir effects are  often uncon trollable and  unpredictable and may be in
jurious  without distinction to combatants  and non-combatants and because any 
use w’ould entail a  serious risk of esca lation,

Recalling  that  successive inte rna tion al inst rum ents  have prohibited or sought 
to prevent the use of such methods of war fare ,

Nothing specifically in this rega rd :
(a)  Th at the  m ajority  of Sta tes then  in existence adhered to the  Protocol for 

the Prohibition of the  Use in War of Asphyxiating, Poisonous or Othe r Gases, 
and of Bacteriological Methods of Warfare, signed at  Geneva on 17 June 1925,

(b) That since then furth er States have become Par tie s to th at  Protocol,
(c) Th at yet othe r States have declared that  they will abide by i ts principles 

and objectives,
(d)  That these  principles and objectives  have commanded broad respect in the 

prac tice of S tates,
(e) Th at  the General Assembly, withou t any dissenting vote, has called for the 

str ict  observance by all States of the  principles and objectives of the Geneva 
Protocol,

Recognising therefore, in the  light of all the above circumstances, that  the 
Geneva Protocol embodies the generally recognized ru les of inte rnational law pro
hibiting the use in internationa l armed conflicts of all biological and chemical 
methods of w arfa re, regardless of any technical developments,

Mindful of the  report of the  Group of Experts, appointed by the Secretary- 
General of the  United Nations under General  Assembly resolut ion 2454 A 
(X XIII)  of 20 December 1968, on chemical and bacteriological (biological) weap
ons and the effects of thei r possible use,

Considering that  this  report and the foreword to it by the Secretary-General 
add fu rth er  urgency for  an affirmation  of these  rules and  for  dispelling for  the 
futu re, any uncerta inty  as to their scope and, by such affirmation, assu re the  
effectiveness of the  rules and enable all Sta tes to demonstrate the ir determina
tion to comply with  them,

Declares as con trary to the  generally recognized rules of inte rna tion al law, as 
embodied in the Protocol for the Prohibition of th e Use in War of Asphyxiating, 
Poisonous or Other Gases, and of Bacterio logical Methods of Warfare , signed 
at  Geneva on 17 June  1925, the use in int ernatio nal  armed conflicts o f:

(a)  Any chemical agents  of wa rfa re—chemical substances, whe ther  gaseous, 
liquid or solid—which might be employed because of thei r direc t toxic effects on 
man, an imals or p la nt s;

(b) Any biological agents of  warfare—living organisms, whatever th eir  na ture , 
or infective materia l derived from them—which are intended to cause disease 
or death in man. animals or plants, and which depend for  the ir effects on their 
abili ty to multip ly in the person, animal or plant a ttack ed.”
Voting record

(Ita licized entr ies are  those countries which were par ties  to the Geneva 
Protocol a t the time of voting.)
Tn favour:

Afghanistan. Algeria. Argent ina, Brazi l, Bulgaria, Burma. Burundi. Byelo
russian  Sovie t Social ist Republic, Cameroon. Central African  Republic. Ceylon,
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Chad, Colombia, Congo (Brazzavil le),  Congo (Democratic Republ ic), Costa Rica, 
C«6a, Cyprus, Czechoslovakia, Daliomey, Dominican Republic, Ecquador, Equa
tor ial Guinea, Ethiopia, Finland, Gabon, Ghana, Guatemala, Guinea, Guyana,  
Hai ti, Honduras, Hungary, India , Indonesia, Iran,  Iraq, Ireland , Ivory  Coast, 
Jamaica , Jordan, Kenya, Kuwait, Lebanon, Lesotho, Libya, Maldives,  Mali, 
Mau ritania,  Maur itius , Mexico, Mongolia, Morocco, Nepal, Niger, Nigeria, Pak i
stan, Panama, Peru, Poland, Romania, Rwanda, Saudi Arabia, Senegal. Somalia, 
Southern Yemen, Spain, Sudan, Sweden, Syria , Togo, Trinidad and Tobago, 
Uganda, Ukrainian Soviet Socia list Republic, Union of  Sov iet Sociali st Republics, 
United Arab Republic, United Republ ic of Tanzania, Upper Volta, Yemen, Yugoslavia.
Against:

Australia , Portugal, United States o f America.
Abs tain ing:

Austria, Belgium, Bolivia, Canada, Chile, China (Ta iwan), Denmark, El 
Salvador , France, Greece, Iceland, Israel,  Ita ly,  Jap an,  Laos, Liberia, Luxem
bourg, Madagascar, Malawi, Malaysia, Netherlands , New Zealand,  Nicaragua, 
Norway, Paraguay, Philippines, Sierra Leone, Singapore, South Africa, Swazi
land, Thailand, Tunisia, Turkey, United Kindom of Great Bri tain and Northern  
Ireland, Uruguay, Venezuela.
Absent:

Albania, Barbados, Botswana, Cambodia, Gambia, Malta, Zambia.

0

t



R ep or t F rom t h e  P ugw ash  C h e m ic a l  W ar fa re  W ork sh o p , 
H e l s in k i . F in l a n d . A p r il  1 6 -1 8 , 19 74  

I ntroduction

There has been prac tical ly no progress in resolving the  problems of a treaty  
concerning the prohib ition of chemical weapons at  the CCD level during the 
pas t two years. The dangers of such a continuing impasse grow daily because 
of the  recent development of weapons which are  now, or may shor tly become, 
mil itari ly operational, notab ly “bina ry” weapons. It  should be noted as well tha t 
ratific ation  of the Geneva Protocol of 1925 has not been achieved as yet in the 
USA, and even ratification of the agreement on BW has  not been obtained to 
date from any of the  major powers. We there fore  call upon the author ities of 
these countries, and of othe r count ries which have not yet done so, to rat ify  
these agreements as soon as  possible. By’ doing so the present impasse could well 
be broken, and progress will be appreciably accelerated towards the complete 
abolition o f chemical weapons, which is urgently needed.

At an informal CCD meeting there was suggested the need for meetings of 
experts to develop uni form rules and standa rds  by which National Controls would 
be exercised in the  case of organophosphorus compounds. (This is discussed 
furth er  below.)

The strong effort of the internatio nal  work ing group at SIPRI,  1971-1972, on 
verification of a CW-treaty, resul ted in adoption in princip le of a plan for a 
verification system, based on combined national and inte rnational provisions, 
which would greatly reduce the need for inte rnational on site inspections.

The Group notes with regret tha t Pugwash has been relatively inactive in the 
CW field during th is period of impasse.

The Pugwash Working  Group on CW notes the  present  need fo r increasing the 
effort1 in this  field and there fore  strongly recommends that  a continuing effort 
be under taken by the Pugwash Study Group, SIP RI and othe r o rgans in the  CW 
field, to explore in depth cer tain  of the major obstacles in the CCD negotia tions 
for a CW treaty .

Background

By the ir existence and hence the possib ility of t hei r use, chemical weapons, in 
par ticula r nerve gas, represent a thr ea t to the secur ity of nations.  Even though 
the use of nerve gas in war is proscr ibed by' customary and conventiona l int er
national law, a small number  of count ries currently possess nerve-gas stockpiles. 
They do so, evidently, on the  supposition that  the  thr ea t o f nerve gas to nation al 
secur ity is best countered by a posture of counter-thre at, by a reta lia tory ca
pability’ serving  as a dete rren t. It  is the  opinion of the Pugwash CWSG that  
insufficient attention has so fa r been paid  within the  mili tary  communities of 
these count ries to the  competing meri ts of alternativ e securi ty measures.

One such measure consists of attempting to remove the threat  altogether  by 
means of internationally -negotiated chemical disarm ament. Such disarmament 
is being opposed with in mil itary circles on the grounds that  it would be impos
sible to ensure an adequate  degree of verification. Because of this, it is argued, 
a like-with-like de terr ent  posture must be maintained.

In the opinion of the Pugwash CWSG, the demands which are currently being 
made in some quarte rs with  regard to verification are  unreasonably heavy. The 
Group therefore advocates a serious and detai led examinat ion w ithin  Governments 
of the following pro pos ition: th at  it is the function of verification to assure  the 
benefits to security, no more and no less, of replac ing a policy of chemical deter
rence by part icipation in international chemical disarm ament. The suggestion here 
is that  verification procedures which provide the same degree of secur ity as

1 Wo note, for example, that no attentio n is beinp paid to thi s subject this  yea r at the 
Ita lian Summer School on Disarmament and Research on Conflicts, which is sponsored by 
Pugwash.
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that  provided by chemical deter rence  should be seen as representing the leas t th at  is acceptable; and that  if the verification machinery provides any gre ate r degree of security , there can he no logic on abstaining from chemical disarmament.Within the context of the technically advanced nations , a relat ively  modest degree of verification may be adequate. (On this, see Annex 3 by J. P. Perry Robinson.) For  other nations, vertif ication is not only needed to meet more stringent secur ity requirements, but it would also serve as a constra int on proli feration.
Yet a lthough considerably less than 100% assu rance of chemical disarmament would satisfy secur ity requirements, it is by no means obvious what degree of verification would in prac tice be adequate. This  is clearly a ma tte r for furth er study, both at  a technical level, and at  a political level. (On this, see the Annex by J. P rawitz.)  There  are  two complicating factors :
The first is the imminent possibi lity of binary nerve-gas weapons appe aring in the arsenals  of  the United States . T his development has partic ula rly  grave implications. The credibility of the United States in the CCD chemical-di sarmam ent negotiations is alread y at  a low eb b; and it  seems enti rely  possible that  the spectacle of a new round of US nerve-gas weapons procurement  will kill the negot iations  completely. Moreover, binaries make no sense at all in securi ty terms unless they are  “pre-positioned” in Europe ; the shipment of large  tonnages of US nerve-gas weapons into  Europe can scarcely  fail to impede the cur ren t negotiat ions for the reduction of tensions and mil itar y forces in Europe.The second complication is that  nerve gas represen ts a much greater security threat  to nations outside the nuclear umbrel la tha n it does to those with in it. Since it seems to be the case that  nerve gas is today possessed only by cer tain  of the nuclear powers, pressures for nerve-gas prol iferation may well exist.It  is also to be noted that  the appearance of binary nerve-gas technology has increased the likelihood of proliferation by making nerve-gas weapons economically and technological ly more accessible.
The above considerations in our view argue very strongly in favour of efforts to eliminate  chemical weapons through an internatio nal  treaty .

T he P roblem of Verifica tio n

The verification system in a tre aty  prohibitin g chemical weapons should be a combination  of national  and inte rna tion al measures which would complement and supplement each other, and provide an acceptable system which would ensure  effective implementa tion of the prohibition.
In view of the  close and specific relationship between the  production of chemical substances for mili tary  and for peaceful  purposes, any internatio nal  verification of an agreement on prohibition  of the development, product ion and stockpiling of chemical weapons and the ir destruction,  although affording difficulties, can not be separated f rom natio nal verification procedures  and the r eporting  of re sults  of such procedures to an inte rna tion al auth ority.

A. NATIONAL VERIF ICATION

Governments of Sta tes par ties to the  tre aty  would be able to ensure national  control by adopting such measures as. for example, the estab lishm ent of national  control committees. These could include e.g., represe ntat ives  of the  government, the press, trade unions, scientific and public organ izations, prominent scholars, scientist s of inte rnational stand ing, and other representatives, depending on the local conditions preva iling  in each country.
These nationa l control committees should include expert analysts, toxicolog ists and economists to analyse sta tis tical data. The work of these expert analysts, toxicologists and economists should be based on an inte rnationally  agreed  programme, including the  necessary rules and stan dards.
This  programme could be drawn  up and adopted at  an inte rna tion al meeting of exper ts. The estab lishm ent of such a uniform programme would make it possible to elimina te er rors both in tak ing  of samples and in t he ir subsequent  analysis . We believe that  the  effectiveness of this control would be ensured by the modern methods available  to expe rt chemists, such as inst rum ents  fo r detection and analysis of the effluent gases of diffe rent production processes, analysis of effluent waters and the soil of certain undertakings, and inspec tion of these  undertakings by competent speciali sts.
The technical components of inte rna tion al rides and standard s for  such an undertaking by national  control author itie s for verification is an eminently suitable  subjec t for in-depth study  by the Pugw ash Study Group on CW.
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An imp ortant pa rt of the verification system could consist in sta tist ica l cal
culat ion of the consumption of input mater ials which could serve for  the man- 
fac ture  of single- and  dual-purpose chem ical-w arfare  products . Pote ntia l input 
materia ls for the production of chemical weapons might  be said to include, for 
example such substances as elementary phosphorus,  ethylene- and propylene- 
oxides, phosgene, hydrogen fluoride and a  number of other  substances.

As new potentia l chemical weapons appea r, this list  of p roducts  for sta tist ica l 
accounting could be supplemented and  amended.

Fu rth er  elements of elaboration  of a nationa l control  system should also be 
expored by the  Pugw ash Study Group on CW.

B. INTERN ATIONAL VER IFICATION 1
The nationa l control  system should be supplemented by inte rnational pro

visions for exchange of inform ation  between governments regarding  all fac ts »
relev ant to chemicals and techniques  which can be used for the production of _
actu al and poten tial CW agents. This exchange of inform ation  should also *
cover new products and new direct ions of research, including incidental scien
tific discoveries.

The problem of i nte rna tion al verification, including on-site visits, is certa inly  
the outs tand ing obstacle. Therefore we strongly recommend th at  the  subjec t 
of internatio nal  verification be given prio rity  atte ntion by the Pugwash Study 
Group.

PROPOSED TOPICS FOR TH E PUGW ASH CW STUDY GROUP

(1) The organizat ional  aspects  of the  inte rna tion al verification apparatus.
(2) Func tions to be performed by the inte rna tional  organization.
(3) The provisions for interaction between the  inte rna tion al and national  

verification organizations.
A d epa rtur e point for such examinations may be provided  by the  suggestions 

contained in a working document prepared for the  present meeting Verification  
of Chemical Weapons Bans—An approach, its construct, effectiveness, and ac
ceptabil ity.

(4) Disposal  of chemical weapons stockpiles and  possible redeployment of re
search production and storage facili ties.

(5) A crit ical  evalu ation  of the resu lts at  the  Internatio nal  Symposium on 
Preventive and Therapeu tic Measures in Poisoning by Anticholinesterase Com
pounds (to be held  at  Herzegnovi, Yugoslavia, 6-10 October, 1974) to decide 
whether a continuing internatio nal  effort on this  subject is warranted.

(6) The possibi lity of internatio nal  co-operation in the  research and devel
opment of means and methods of protection again st CW attack.

(7) Ear ly identi fication of CW cand idate  agents or trends towards them by 
lite rature  search  or oth er indications  (See Annex by R. B. Fis her).

D is se m in a tio n  of I nf or mat io n

Public discussions  of CW disarmament problems should be revived. One way of K
helping to do this would be to organize the dist ribution of all relevan t publica
tions to key experts  (pa rtic ipants  in CCD expert meetings, in SIP RI symposia, 
and in Pugwash CW discussions) , and  to request that  they wri te arti cles  on 
the p art icu lar  problems on which they a re expert.  •

Annex  1

TIME LAG BETW EEN DISCOVERY OF CANDIDATE CW AGENTS AND TH EIR APPEARANCE 
IN  MILITARY ARS ENALS

It  is often taken for granted that  any highly poisonous chemical can be used 
in warfare and th at  this use can commence shor tly af ter  the discovery of the 
chemical. This view is reinforced by knowledge of the number  of chemicals 
which have been proposed as chemical warfar e agents.

But the requi rements which have to be met to cause recommendation of a 
chemical as a CW agent  in  modern warfa re are  numerous and stringent . Indeed, 
if an atte mpt began today to find out whether  a newly discovered highly toxic 
chemical could be used for chemical war fare , year s would elapse before it  could 
be decided whether  to put it into weapons. Its  toxicity by inhalation and through 
the skin would have to lie determined, and the possible long-term ill-effects of low 
doses. Possible methods of dissemination, which are  dependent on its physical



and chemical proper ties, would have to he examined. Methods of large-scale 
man ufac ture  would have to be studied. The physical and chemical properties  of 
the manufac tured  products (which would most probably not be chemically  pure)  
would have to be examined. In par ticu lar,  the  s tability  over long periods of time 
of its chemical and physical properties  in all likely conditions of storage (in 
bulk and in weapons) would have to be determined.

It  is unlikely that  cand idate  agents would come fully up to hopes or require 
ments in al l these examinat ions.

Possible means of overcoming app arent disadvantages  would have to be ex
plored. Ultimate ly, extens ive field test s of weapons filled with the cand idate  
agent would be essential to enable ordinance expe rts to draw  up the detailed 
inst ruct ions  to the mil itary users  of the weapons which would be essen tial if 
commanders were to be given any assu rance of  the  effects of  the weapons.

The V-agents have unusu ally favourable  combinations  of physical and chemical 
properties  for the purpose of chemical war fare , and they are  the resu lt of de
velopments orig inating in the G-agents which had already been accepted as 
CW agents. Although, as a consequence, some of the studies could be cur tailed 
the interval  between the discovery of these very toxic chemicals and the ir accep t
ance as CW agents was about four years .

It  could be argued that  technology has advanced  so f ar  in the intervening years 
tha t development could now be accelerated  great ly. But, in fact, much fulle r 
knowledge tha n previously would now be requ ired before deciding on the  value of 
a potential  new agent for the filling of modern weapons, because of th e advances 
in weapon technology.

Thus, there is no necessary connection between the  discovery of new “supe r
toxic” chemicals and the emergence of new CW agents, and it can confidently be 
predicted that  there will alway s be a long inte rval between the emergence in 
public of knowledge of the discovery of a new toxic chemical and its utili sation, 
if it is suitable, as a CW agent. Control of the emergence of new agen ts may 
there fore  be ass isted  by steps which could be taken a fte r the acquis ition of knowl
edge of new chemicals  based on a lit era tur e search, or from othe r indications.

A n nex  2

ON A BALANCED TREATY STRUCTURE

The most difficult problem in dra ftin g a CW-ban is verification. In solving 
this  problem it will be necessary to define what the verification procedure is ex
pected to produce. This in turn is dependent on what the exac t purpose of the 
trea ty will be. There would, of course, be litt le meaning in produc ing a lot of 
evidence and information that  is not needed for the politica l process of watch ing 
the implem entation of the treaty  and documents rela ted to it. Clearly, verification 
measures should not be more extensive th an is necessary to c reate  sufficient w arn 
ing time for the proper organ izatio n of peace-supporting activ ities . A balance  
between all the provisions and the verification would thus be very desirable.

An accommodation of the tre aty  provisions to geographical circum stances may 
also be of in terest, e.g. in rega rd to verif ication (compare the NPT ). The  m ilita ry 
role of CW is. of course, differen t in theatres domina ted by nuclear forces as 
opposed to oth er regions, where they could play the role of ultimate w’eapons.

The items to be discussed and evaluated for  making a balanced  draf t CW-ban would be:
I. Ban of use (1925 Geneva Protocol) :

(a)  Fu rth er accessions.
( b ) Withdrawing  of reservations .

II. Ban of research, development and possession (CW-ban), the scope of the 
ban and  its  phasing in .

II I. Ver ifica tion:
(a)  In nuclea r weapon dominated regions.
(ft) Other  regions.
(c) What can nationa l means of verification provide.
(<Z) What addi tional trea ty-based  inte rnationally  opera ted verification is necessary.

IV. Securi ty g ua rant ies:
(a)  Securi ty Council gu arantie s (sim ilar  to N PT) .
(h) Political as sistance to victims  attacke d with CW.
(c) Medical and rescue assistance to  such victims.



(d)  National pro tection measures.
(e) Retalia tion  in case th e tre aty  perm its stockpiles to be re tained.

Clearly, an overall analysi s of all these e lements of a CW-ban would he desirable. 
However, the problems of technica l verification and protective measures are 
par ticu larly suitab le for  fu rth er  and comprehensive Pu gwash considerations.

Annex 3
SE CU RI TY  LIM IT A TIO N S OF CH EM IC A L DETERRENCE

Within the context of the superpower confronta tion in Europe, it is argua ble 
that  a policy of chemical deterrence does not in fac t enhance national  security 
by very much ; chemical weapons d isarm ament with  a relatively modest degree of 
considera tion s:

(а)  The low probabi lity of chemical war fare  being ini tiated.—Even if nuclear 
weapons were not used from the outbreak of hosti lities, any form of armed 
conflict in Europe  would carr y with it the risk of nucle ar warfare.  The use of 
chemical weapons is illegal and internatio nal lj’ condemned; reso rt to it even on 
a small and localized scale would indicate  tha t the belligerent concerned intended 
to pursue his war  aims by extrem e measures. Because this  would generate 
pressure  for  a correspondingly extrem e response, t he risk  of escala tion to nuclear 
warfa re would be parti cularly  great.

(б) The widespread deployment of protec tive equipments against  chemical 
weapons.—Nerve gas could have devasta ting effects if used aga inst  combat 
unit s caugh t by su rpri se in a  low protective posture . But any subsequent atta cks  
would be directed aga inst  an aler ted enemy ; and present-day protec tive equip
ments can blun t any nerve-gas att ack  directed against them. Moreover, new 
forms of protect ion are  currently under development which may soon provide 
virtually complete p rotection ag ains t any  nerve-gas at tack tha t may be logistically 
feasible on the battlefield. Because ther e could therefore be no cer tain ty of 
inflicting major damage by reta liat ing  in kind against  nerve-gas attack,  the 
possibility of such reta liat ion  would not he a s trong  de terrent. Retaliation-in -kind 
would undoubtedly force the ini tia tor  into full  protec tive postu re (in the  r ath er  
unlikely event that  he was not in it alr ead y),  hut the suggestion th at  this  
would be an advantageous, or even a deter ring,  end in itse lf—tha t there would 
then be no significant disparity between the two sides as regards impediments 
to fighting efficiency imposed by protec tive clothing and resp irators—seems to 
unde r-rate the  increasing reliance th at  is being placed in modern armies on 
armoured f ighting-vehicles and personnel-carrie rs equipped with CB air filters.

(c) The increasing avai labi lity of "conventional” weapons which  can match 
the mili tary  assets of nerve-gas weapons.—Recent developments in blast, fra g
mentat ion and flame techniques provide an area-effectiveness comparable to that  
of nerve gas ; and  newly developed mine-warfare techniques provide  a comparable 
area-denial  capabi lity. Protection aga inst  these weapons is considerably more 
difficult than  protec tion against nerve gas. This means, first, an increase in the 
improbability of reso rt to chemical warfar e, and, second, the  ava ilabi lity of 
retalia tory  options that  make greate r mili tary  sense tha n that  of reta liat ion  in 
kind.

Yet although it follows that  very considerably less than  100% assurance of 
chemical disarmam ent would satis fy secur ity requirements, it is by no means 
obvious what degree of verification would in p racti ce be adequate. This is clearly 
a ma tter for  f ur ther  study, both n t a technical level, and at  a politica l level.
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